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Spring Dimensions - -

wire Diameter d 13 jI men
Outside Diameter , D1 123 mm

Mean Diameter D I’Eﬂm_ 13!
Inside Diameter D2 F mm
spring Index C fgwég?
Wire Diameter d: dudng kinh tiér dién day lo xo. G& s6 hoic nhdn nit v dé
' chon cdc gi4 tri c6 san.
QOuside Diameter D1: ducng kinh ngoai. G& s6.
Mean Diameter D: duong kinh trung binh.
inside Diameter D2: duong kinh trong.
Spring Index C: chi 56 cda lo xo.

Néu cédc gia tri khong phii hop, cdc s6 ¢6 man dé.
Nhom Assembly Dimenssions - cac kich thuge I4p ghép

Assembly Dimensions - -

Min. Angular Deflection of Warking Arm w1 l 204.28 o
Max, Angular Deflection of Working Arm ©8 490,27 e
Angle of Working Stroke ) #h _EBS.QQ °

Angular Deflection of Working &rm ‘ P w {245 °

Céc tham s6 nhu sau:

Preloaded Spring Length  L1: chiéu dai khong tdi. Go s8.

Fully Loaded Spring Length L8: chiéu dai di 1di.

Working Strocke H: bucc gidn. G s6.

Working Spring Length L: chiéu dai lam viéc cita 16 xo. G5 's6.

Céc 6 nay dugc kich hoat hay khong phu thuéc vao cc trudng hop chon muc tiéu tinh

toan.

Nh6m Spring Arms - ¢dn 10 xo

Spring Arms . e . , e
Arm of Working Force R1 &_—w mm
Arm of Support rR2 25 mm
Bending Radius at the Working Arm il mm
Bending Radius at the Support Arm 24 mm

Cac tham s& nhu sau:

Arm of Working Force R1: cdn ddt luc téc dung.

Arm of Support R1: cdn 1y. '

Bending Radius at the Worrking Arm  r1: bdn kink ché ucn cong cia cdn lam viéc.
Bending Radius at the Support Arm  r1: bén kinh ché uon cong cua cdn ty.

" Cdc 6 nay dugc kich hoat hay khong phu thuoe vao céc truong hop chon muc tiéu tinh
0dn.
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Nhém Spring Coils - cic tham sé ciia vdng xoiin
Cdc kich thu6e nay cling phy thude vao muc tiéu tinh todn. O nio bi md di 1a ket qua tinh
duoec.

Spring Coils

Number of Active Coils n 25 —
Coiling Direction 1right _:]

: Thread.Eitch k E:T_MN::] mm

Rounding of Coil number: 56" vong duoc lam trén s6.

Number of Active Coils n: 56 vong lam viéc.

Coiling Direction: chiéu cia 1o xo. Nhin niit w dé chon:
right: chiéu phdi.
left: trai. :

Thread Pitch -t buece 1o xo.

Nhém Assembly Dimensions - cic kich thuée I14p ghép
Nhap cic gid tri sau:

Assembly Dimensions

Min. Angular Deflection of Working Arm . o1 [1o .
Max, Angular Deflection of Working Arm ©B EE“‘"W*M o
~ Angle of Working Stroke oh o
Angular Deflection of Working Arm _ P l‘mo.._,ww ,

Min. Angular Deflection of Working Arm ¢,: géc léch nhd nhdt (do bdng do). GO s6.

Max. Angular Defiection of Working Arm og: géc léch Ién nhat (do bang d¢). Go s0O.

Angle of Working Stroke ©n: goc hanh trinh. Gb s6.

Angular Deflection of Working Arm Q. 86¢ léch ciia cdn Iam viéc. GO 0.
Nhém Spring mounting - gia dé

Nhép cdc gia trj sau:

Spring Mounting

Min. Allowable Rod Diameter fD  mm
Max. Allowable Housing Diameter ]180 mm
Max. Allowable Housing Length fBDDMWM mm

Min. Allowable Rod Diameter : di(O"Hg; kinh thanh truyén nhd nhdt cho phép. Go Sf"f-
Max. Allowable Housing Diameter: diong kinh Sng boc lon nhét cho phép. G sO.
Max. Allowable Housing Length: ds dai ong boc lén nhdt cho phép. Go s6.

Nhom Spring Material - vat liéu 10 xo
O Material mac dinh la User, ngudi diing nhip cic tham s6 cha vat liéu:
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Spring Material

Material {User
Allowable Bending Stress
Modulus of Elasticity
Density

utilization Factor of Material

Allowable Bending Stress  cA:
Modulus of Elasticity G:
Density p:

Utilization Factor of Material us:

M_J

b manaaari i,

oA 61 MPa
E 200000 Mpa
o 7850 Kgjm3

us _’D.QS | f

ting sudt uén cho phép. Go s6.

mé dun dan hoi tai cho do léch. G s6.

mdt do. Go s6.

hé s6 sit dung ciia vdt liéu. G6 s6 hoac nhin nit

.} dé tham khio cdc hé s6 cho phép:

g Recammended Value of Materla{ Uhhzalmn factor

us ]0,95 ﬂ———!

Tai day, vach den la khoing cdc gid tri chdp nhan duge. Ding thanh trugt dé kéo thay déi
gid tri. Gid tri dugc hién thi trong 6 us. Nhin niit OK chap nhan gi4 tri di chon.

.....................

Ltlization Factor of Material

Né&u nhan nut . __1 bang vat l1éu hién ra nhu sau:

Eé Sprmg Materlal

5v of Fs Bt d, 3X

Material

Drawn patented - Carbon steel - 1st class
Orawn patented - Carbon steel - 2nd class
Drawn patented - Carbon steel - 3rd class
Drawn patented - Carbon steel - 4th class
Drawn patented - Carbon steel - Sth class
Heat treated wira carbon steel

Heat treated wire - Steel Si-Cr (14 260)
Annealed wire - Steel Si-Cr {14 260)

Heat treated wire - Stesl Mn-Cr-V (15 260)
Arnealed wire - Steel Ma-Cr-¥ (15 260)
Drawn wire - Staindess steel Cr-Ni (17 242)
Drawn tin bronze (42 3016 and 42 3018)
Drawn brass (42 3210 and 42 3213}

2 @

Ro {MPa] | G [MPa] [ CoefF |Sigmaliit47 [MPa)
7850 80500 0.5 1570
7650 80500 0.5 1470
7850° 80500 0.5 1390
7850 80S00 0.5 1380
7850 80500 0.5 1070
7850 78500 0.6 1240
7850 78500 0.6 1720
7850 768500 0.6 1420
7850 78500 0.6 1420
7850 78500 0.6 1310
7850 68500 0.5 1270
8800 41500 0.45 125
8500 34500° 0.45 89

WDIR|~|fAa[i{Wwin |~

—
o

—
[y

—
[

....
(5]

B

Tim vat liéu, ddnh dau, nhdn ndt dé khing dinh vat liéu duoc chon. Khi d6 cdc tham

SO twong ving véi vat lieu sé hién ra.
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17.3.2 K&t qua tinh todn - Calculation Results

Hop thoai ¢6 dang:

= Torsizn Spring Compenenl Generator ; 3
Fis Clpboard Jools Help )
Be hbn B S S S, ... S

rouk Dt glutaton Pesuts |

Stress Concentration Factor ¥F 'lei T
Torsional Spring Rate 0.7
Spirag Pararneters at the Miramum Warking Load Space betwaen Cols
Bening Slress of the Sprire) Materal 1o {0159 wpa Lenath of Coled Past
Stress inthe Arm Bending . O iwnw.wm Mea Angle batveeen Rrims for the Free State
Sprng Parsmeters at the Full Working Load Lirik Test Angular Deflection
Bending Stress of Lha Soring Material A Deformation Eneegy
Suress nithe Avm Berding : Wielergth
S Epring Mass
Sprieg Inside Dismeter D8 #5020 em Spring Chect. Resuk

Cic két qua nhu sau:

Cdc tham s6 két qua cla tai trong 1am viéc nho nhat:
Bending Stress of the Minimum Working Load &, img sudt uén ciia vdt liéu ché'tao 16 xo.
Stress in the Arm Bending o,,: tng sud? tai cho udn ciia cdn.

Vi tai trong ddy du la o, va o,
Céc tham s6 khidc nhu sau:

LLength of Coils Part Lq,: d6 dai ciia 16 xo. Trudng hop cac vong sat nhau 1a Lz.
Spring inside Diameter: Dys: ducng kinh trong cita I6 xo.
Space Between Coils a: khoang cdch giita hai vong lién ti€p cia 16 xo. Chi c6 trong

trudmg hop 16 xo c6 cic vong khong sit nhau.
Stress Concentration Factor K. hé 56 ing sudt tdp trung.
Torsional Spring Rate K: 1y sudt xodn cita 16 xo.
Angle Between Arms for the Free State 0L0: géc giita cdc cdn & trang thdi tu do.
Preloaded Spring Deflection s1: dé cong truéc tdi.

Total Spring Deflection s8: do cong tong.

Limit Test Angular Deflection ¢ max: géc léch gici han thi tdi.

Deformation Energy w8: cong do léch,

Wirre Length: I: chiéu dai day lo xo.

Spring Mass m: khéi luongilo xo khéng ké moc.

Spring Check Result: két qud tinh kiém tra. Tai day hién gid tri True (t6t) hoac False
(khéng an toan).

Néu céc két qua c6 ddu - N bi sai, phai nhip s6 liéu lai.
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khic.
} 17411 Luu trit

3 Thanh cong cu: ™
- Hop thoai xuat hién:

17.4 LUU TRU' SO LIEU VA KET QUA

Trinh don: File = Save as

- 17.4.1 Luu trd s8 liéu va két qua tinh toan vdo dia
# Cic sd liéu nhap vao c6 thé luu dudi dang tép vao dia dé sir dung trong céc cum lap ghép

Saver: [ ) MyDocuments =] « [0 cF B
3 Lahde Heamelcd
2D Dmuotest
MyRecert . %DanglucHa
Ducuments L Trvert
{| } Lhban
.ﬂ"’:’ Mush:
De:kiop Ty ocares o
7...}”))1&'-
7 < oinQoctan
Ll iChIVergons
b My Documerts - SPHAMHLNG
2 . 25w Log Fles
2 \35% Eltructed.ca
E MpCompiter .
s . §.~ . - S ——- ’ ) .
) o o :
MyNetwok  Somasiwe  frca ' v Cocel |
acer -3

Tai File name: cho tén t&p. Phdn md rong loai tép ndy la *.cal.
Nhin Save dé luu trit.

17.4.1.2 M& tép s6 lidu da Iuu
Trinh don: File = Open

]

Thanh céng cu: (=
Hop thoai xudt hién:

Lok £ Sy o Ty moE
. L ‘Htoioncs
2 ot o, - BT
HyBaiad siang e
Toowtamls vmitcn
u LA
+ Aty bhsc
R LT
TilaNgociam
/ e
My Uity Mo
D HAN HLNG
X L 5 Loy Fles
wi e
Hy Carpuin
"ﬁ Fom pava v os bH Opm !
Mybchuod  Fieral boe DR Caonrl |
Flazss - N N °
Gpe s oy

_ Chon ten tép da hnu trit s6 liéu twong tng cha chi tiét dang thiét k&, nhan Open md tép.
S6 ligu duge dp vao cac 6 nhap liéu tuong ing d€ tinh todn.
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17.4.2 Tao van ban két qua tinh toan

Khi da c6 két qua tinh todn nhu ¥, chiing ta c6 thé xu4t thanh van ban dé theo dsj hoic
chinh stra cho vao hé so. C6 thé xut ra dudi dang van ban thong thudng hodc dang trang Web,
Trong hop thoai, diing lénh:

17.4.2.1 Xuat thanh van ban théng thuéng:
Trinh don: Tools = Create Report

Thanh céng cu: =
Mot vin ban duge xuit sang dang Text:

B CalcPral.1xt - Notopad

Do O Femat Yes tep

05-22-200% Torsion spring Component Generator § 1
fwversion 10.0.Q)

Guide :

S%ring Type - Close-wound Spring

pireztion of spring Losd - A Lead colls the spring
spring arms - Straight Torsion arms

Sprigg strengeh Calculation - F8, assembly oimensions
-=» dy n,p FL .

spring Load :

Min, %orking Force FL = S0 N
Max. working Force F8 = 150 N
wWorking Force F = 60 1t

Min. Bénding Mament M1 = 1,5 mm
Mai. Bending Homent HMB = 4.5 Nn
work ing Banding Moment B = 1.3 s

Sgr'ing Cimansions

wire Diameter o ~ 4 emn

wuetside ofameter 01 = 35,542 mm
Mean Dlameter © » 31.542 mm
Inside Diameter 02 « 27,542 mm
Spring Index ¢ = 7,986 .

Tai day c6 thé luu vao dia, sao chép, chinh sira v.v...

17.4.2.2 Xuit dudi dang trang Web:
Trinh don: Tools = Create HTML Report
L
Thanh céng cu: 4
Két qua nhu hinh dudi.

2R E:\Opcuments and Settinpsicadcaml ecal Selting. .. @
Lo L1 Yew Friones Tuk  the i

ﬂ’; :J 5 Seah -7 FavorRed

£ ﬁ}z-u)ncun_-.t_g; and SettmosicadcamiLocal 5ol v : B

Torsion Spring Component Generator
(Version: 10.0.0)

5-22-2009

Gufde
Sprrag Type - Close-wourd Spring

Spreg Arens - Working and éupportng sprng arms are
L straght sorsion arms

Dectan of Spreg Luad - A Load Coils the Sprirg
Spring Svengih Cakulahon - Torson Sprrg Design

Spring Load

iMin. Wirking Force F1 %0 N
Max, Worksw Force Fa 150[n
HPE—_—— le Trela

£} Lone 4 My Compures

C6 thé xem, sao chép hoic luu vio dia.
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175 DUA CHI TIET VAO BAN VE

17.5.1 Pua I6 xo vdo ban vé

Khi da c6 ddy du cdc thong s6 hinh hoc cdn thiét, mudn tinh todn lai vin c6 thé thay ddi
phuong an.

Néu khong thay déi ti€n hanh dua vio chi tiét.
Moi trudng lam vigc d€ dua 1o xo vio la ban lip ghép (Assembly). Nhan nit
_F'TSh- trong hop thBai chinh dé dua mai ghép vao ban thiét k&. Hop thoai hién ra:

> Torsion Spring @
T WO

Stondwd | £t [ Note ' EendedData
Views:
Prinas —
iFullLoad :
“Custom load
Calculation

Tai day c6 céc loai chiu tai trong:

Preload: trudc tai.

Full Load: dui tdi.

Custom Load: i tuy y.

Nhan chon mot trong cic phuong 4n trén.
Nhan Edit dé xem va c6 thé sira cdc thong s6:

Tai day nhitng gi4 tri nao hién 16 thi ¢6 thé thay ddi bing cdch gb gia tri khic vao 6 d6..
Nhan nit Disign dé quay lai tinh todn.
Nhan nit Generate dé dua vao ban ldp.
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17.5.2 Chinh sta 16 xo

Ciing giong nhu cdc d6i tugng hinh khdi khdc, 16 xo ciing c6 tén trong trinh duyet.

¥

¥t - “passembly View
fp Assemblyl.iam

i¥ Representations N
4+ ) Origin Tén 10 xo0
- % Torsion Spring 35.542:1¢

Nhén phim phai chudt vao tén 1 xo cin sira, chon Edit, viéc chinh sira giéng nhu cic chi
tiét khdc.
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CHUONG 18

THIET KE BO TRUYEN PONG BANH RANG TRU
SPUR GEARS

Tinh todn cic thong s6 chia bo truyén dong banh rang try, ring thing va ring ngh}éng Bao
gém ca thiét ké modun duge dua vao coéng suft ddu vao dugc truyén. C6 thé kéo theo cic kién
dich chinh khdc nhau, bao g6m dich chinh dé can bang su truot. Tinh todn chinh xdc khoang
cach truc. Tién hanh kiém tra do bén.

Céng thitc tinh todn dugc trinh bay tai Chuwong 13 - Phan 1.

18.1 KHOI TAO CHUONG TRINH
Khoi dong Design Accelerator, hop thoai xuét hién:

R
ThoOWHEOT

Sadwde L v Lo aecr S Cukpurat hrada

Eobnd L.

ﬂ\s&M\ B

e e

st
ikt ettt

il £ orl imm ddarve
T G e
e
o G Compr et vmn C o dmimriz

Tai 6 Standard nhdn niit « chon tiéu chudn ky thuat. Trong v1 du nay chon ISO.
Tiép theo chon theo thit tw dudi day:

* Design Accelerator o - ) Component Generators

Hop thoai hién ra;

& Spur Gears Comnponent Generator 1 1 - 141

Level setting

Select Gerwerator level
T Designer
i Enginaes
« Ega

N | aunch ak Startup

Yo cordwvoe, Cick Next,

i

Qi Gl | Bext> |

Tai day chon mitc d6 sir dung:
© Designer - nha thiét ké.
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® Engineer - k¥ su.
® Expert - chuyén gia.
Chon © Expert - chuyén gia, s&€ c6 ddy di cic thong sd dé cho ra cdp bdnh rang hoan

hao.
Nhan Next dé ti€p tuc.
Hop thoai ti€p theo:
& Gnide
Type of Gearing . -Load cakulation
% External Gearing * 2 @ Py, > MEL
£ Interndl Geanng ' O ML, L -2 81
Cokdston of geometry L Md >
Cawerm 2l 22 Y Distribution of Correction
i w»m, 21, -
l &, M, 22 . ; ;f::eu Ratic
* m, 21, 22, x, beta --> av N gwgrse:‘nam
Ak according to strength check * wth Comp. of Sipe
Type of Strength Calcuiation ™ pcordng tg Merrt
According to BACH Method of Strenoth Calculstion
© According to Meert . ¥ ¢ akulation
s Agcording Lo 15O 6336:1996 7 Matenal yaiues cak
Face width values
&+ User
7" Deskned

In Reverse Ratio

bay 1a hop thoai dé chon cdc diéu kién ban ddu (muc tiéu) cho tinh toan thict ké.

Bang nay tdn tai song song vdi bang nhap s6 liéu va tinh todn. Mbi 14n thay déi cic tiéu
chi tai bang nay, bang nhap s6 lidu thay déi theo dé phdr hop véi lwa chon.

Néu khong thdy bang nay xudat hién, ¢6 hai cdch dé€ hién thi:

Trinh don: Tools = Guide

. = . F
Thanh céng cu: | ;

18.2 CHON MUC TIEU TINH TOAN

Tir hop thoai trén chiing ta chon cdc muc tiéu tinh toin nhu sau:

Nhém Types of gearing - kiéu an Khép.
© External gearing: an khép ngoai.
@ Internal gearing: an khdp trong.

Nhom Calculation of geometry - cach tinh hinh dang cap banh rang.
Cac lua chon muc tiéu tinh todn nhu sau:
® aw -->m, z1, z2: cho khoang céch truc tinh ra mé dun va s6 ring clia hai banh.
® aw, m --> z1, z2: cho khoang cdch tru va mé dun tinh ra s6 rang ctia hai banh.
© m, z1, 22, X, beta --> aw: cho m6 dun, sg rang, budc rang, géc xoin tinh ra khoang
cich truc.
© All according to strength check: tinh tat ca cic thong s6 dé bao dam do bén.

Nhém Type of strenght caculation - kiéu tinh sic bén.
Cac lyra chon tinh todn nhur sau:
@ According to BACH: theo tiéu chuin BACH
@ According to Merrit: theo tiéu chuin Merrit
©® According to ISO 5636 - 1996: theo tiéu chudn ISO 5636 - 1996 (mic dinh).
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Nhom Load Calculation - tinh toén tai trong
Céc lua chon tinh todn nhu sau: _
©® P1, n1 —> MKI: cho luc va vin téc quay tinh mé men.
® Mk1, n1 —> P1: cho m6 men va van t6¢ quay, tinh huc.
© P1, MK1 --> nl: cho lyc va m6 men tinh v4n téc quay.

Nhém Distribution of Correction - phén bé dich chinh
@ By user:: theo ngudi ding,
© In the gear ratio: trong ty s6 an khop.
@ In the reverse gear ratio: trong ty s6 an khép dao chiéu.
© With compensation of relative slips: c6 bu truot twong déi.
® Merrit method: theo phuong phiap Me-rit.

Nhém Method of Strength Calculation - phuong thire tinh do bén
© Strength Check Calculation: tinh kiém tra do bén.
© Material values calculation: tinh chon vat liéu.

Nhém Face width value - gia tri bé diy banh rang
©® User: theo nguoi ding.
@® Designer: theo tinh todn.
Chiing ta nghién cifu timg truong hop mot.

18.3 NHAP SO LIEU VA TINH TOAN

Viéc nhap sé liéu dé tinh todn duge trinh by theo phuong thic:

Cdc 6 nhap s6 liéu duge kich hoat phu thudc vao muc tiéu tinh todn. Do dé chiing t6i dua
ra cdc 0 nhap liéu cia mot bing s6 liéu theo timg muc tiéu tinh todn. Vi du véi c4c théng s6 hinh
hoc (Geometry) vii @ aw --> m, z1, z2: cho khodng cdch truc tinh ra mé dun va sé'rang cia
hai banh s€ phai nhap nhing s6 liéu nao, con véi © aw, m --> zl, 22: cho khodng cdch try va

mé dun tinh ra sé'rdng ciia hai banh phai nhap nhitg s6 litu nio v.v..

Sau khi khcn tao chu‘cmg trinh, hop thoai nhap sG liéu va tinh toan co dang

-‘ Spur Gears Cnmpenent G?;leralur 1 .

Fde Clipboard Tools Help

B o @ BHe @ | Suengh | cocuste [ Fesh |
(jeometry l Dlmengons] Tgbvances i Logd] Previw l

Basic Parameters Face wadth

Desied Gear Ratio . Facewicth 7S R '
Actual Gear Ratio 27059 022 % Face width Ratio ineszs  lo.3z61

fumber of Teeth HY et fag Contact Ratio 16273

B ool o IV wcareons -

Meks Angle 8 iﬂ L BRN T  cton BT g

o mE T =4 Total Unk Correction O -

Center Distance aw (63 ML i e

. - : Without Tapering o533 |-0.3611

i Toath Sizes Without Uindereut b.oos7 lresos 3
Addendum Alowed Underet Folel | Fraesr

Clearance Ottside Tooth Thickness Der1 e

Root Fillet Addendum Truncation o .’0 7
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Trong tinh todn thi€t k& banh rang, hai s6 liéu qua trong nhét 1a thong s& hinh hoc va t3;

trong clia cap banh rang. Trong hop thoai dé tinh toan thigl ké c6 cic muc:
 Geometry - cac théng sd hinh hoc.

Dimensions - cic kich thudc banh ring.

Tolerances - cac gia trj dung sai.

Load - tai trong. |

Preview - xem trudc hinh cép banh ring.

Trong dé Dimensions, Tolerances, Preview 12 cic két qua tinh toin.

Ching ta nghién ciu viéc nhip s§ lieu vi tinh todn ciia cic thong s6 hinh hoc
(Geometry) va tai trong (Load) cho timg trudng hop theo muc tiéu dé ra.

4
3

18.4 CAP BANH RANG AN KHGP NGOAI

Type of Gearing :
& External Gearing] :

Trong hop thoai Guide muc tidu chon T

18.4.1 Chon phuong én

18.4.2 Céc thong s6 hinh hoc - Geometry
Du6i day 14 hinh dang va cdc thong s& hinh hoc cia banh rang tru.

.

Céc cong thitc tinh todn nhu sau:
Maédun cho truyén dong bing banh rang an khép ngoai:
_ 2a, cosP

T 43+ 14i

Hop thoai nhap s6 lieu:
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Gears Compoanent Generstor @ 1

&
5 {=
Fie Chphoad Tools Help _
H H . H
e s @ He 0 Srengh L B D
Geometry | th-n@onsi Tghfances] logt.!] Pmnew]
Basic Pacareters - Face width
Dowed Gear Patio Faceysdth
Actual Gaar Ratio Face wadth Ratio
 Bumber of Testh "} Contaet Ratio
fresare Angie Un Corrections
Heky A ! Unk Corraction
- . Totak Linkt Cortection
Center Distance .
. Without Tapering
Undt Tooth Sizes Wihout Lindarout
Addendum : P | Alowwed Undarcue
Clearaxe : Owtside Tooth Thidrass x
Root Fillst : _ Addantium Truncation g 5“' -

Nhitng 6 trang 13 s6 liéu cdn nhap vio, nhitng 6 md 12 két qua tinh toan.
18.4.2.1 Nhém Basic Parameters - cac thong sé cd sg

1- Cho khoang cach truc tinh ra mé dun va sé riang cla hai banh
Trong hop thoai Guide chon: ® aw --> m, zl, z2.

- Basic Parameters

. Desired Gear Ratio

. Actual Gear Ratio

. Number of Teeth : ;619 - :
- Pressure Angle o &E“—Ma
Helix Angle 4] jD _:J T
Module : m {m mm
Center Distance aw '_53 h WTJ mm

S6 ligu nhép vao:

Desired Gear Ratio: ty so truyén. G5 s6 hoac nhidn mit w chon cic gia tri ¢é sin.
Pressure Angle: géc an khép.

Helix Angle: géc nghiéng ciia rang. Rang thing cho bing 0. Néu muén tinh ra géc nay

nhén nit == $& ra mot goc 1é, co thé 1dy s6 chin.
Néu c6 géc nghiéng, chon chiéu nghiéng & 6 ben canh. Nhin nit - dé chon:
Right - bén phai, Left - bén trdi.

Center Distance: khoang céch truc.

56 liéu tinh duoc:

Actual Gear Ratio: ty s6 truyén thuc té.

Number of teeth: s6 rang ciia hai banh.

Module: mé dun.

541

Download tai liéu Ky Thuat Mién Phi tai http://SinhVienKyThuat.Com


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Download tai liéu Ky Thuat Mién Phi tai http://SinhVienKyThuat.

2- Cho khoang cach truc, mé dun tinh sé rang coa hai banh
Trong hop thoai Guide chon: ® aw, m ---> z1,72.

.- Basic Parameters -

. Desired Gear Ratio

Actual Gear Ratio fies [+25 %

- Number of Teeth s | ’_:j 41 :j
Pressure Angle o m ﬂ jr\_
. Helix Angle I fﬂ Li E@} .%Lefl:. 'z
Madule m I_Z_ESW“H}] mm L-_;::1 j

Center Distance

an 5 <] om

S6 lidu nhap vao:

Ngoai cdc s6 liéu nhu phin trén, thém s6 li¢u trong 0:
Module: mé dun. G6 s6 hodc nhén nit w chon cic s6 c6 sin.
56 liéu tinh dugc:

Actual Gear Ratio: ty s6 truyén thuc té.

Number of teeth: s6 rang cia hai binh.

3- Cho mo dun, sé rang, budc ring, goc xoin tinh ra khoang cach truc
Trong hop thoai Guide chon: ® m, z1, 22, X, beta --> aw

- Basic Parameters -~ o

e ]

Desired Gear Ratio
- Actual Gear Ratio 164 [+25 %
* Number of Teeth 25 :*j 41 :—:j

_ Pressure Angle

YA
s B EmE

EPEFFIRENOE U

m [225 <] mm

aw {775 ‘:ﬂ mm

; Helix Angle
. Module

: Center Distance

- 80 liéu nhap vao:

Ngoai cdc s6 liéu nhu phin trén, thém s6 liéu trong o:

Number of Teeth: s¢ rdng. Cho s6 rang tai 2 6 nhap lieu. G& 8 hoac nhén nit

Tai day s6 rang con phu thudc vio ty s8 truyén do d6 khi cho s6 rang chia mot bd
rang ctia banh kia dugc hién ra ty dong. Néu s6 liéu nhap vio hién mau xanh
D 1a céc s6 lieu nhap vao khong phit hop.

S6 liéu tinh duoc:

Actual Gear Ratio: 1y sd truyén thuc té.

Center distance: khodng cdch truc.
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18.4.2.2 Nhém Units tooth Sizes - cac thong sé kich thuéc ring

1- Cho khoang cich truc tinh ra mé dun va s6 rang cia hai banh
Trong hop thoai Guide chon: ® aw --> m, z1, z2.

. Unit Tooth Sizes
© Addendum a* [i“"mm}j
Clearance c* 5.25”
 Root Fillet : L jﬁj,'gg ' "}”: | oy
So lieu nhép vao: “

Addendum: chiéu cao déu rdng. Go s6 hoac nhdn nit w chon céc gid tri c6 sdn.
Clearance: khe ho.
Root fillet: cung luon chan rdng. Quan hé giita gia tri nay véi khe hd va géc an khép
dugc tinh theo cong thic:
e
1-sina

C6 thé nhan nit » dé€ 1ay gi4 tri theo tinh toan.

als

2- Cho khoang cach truc, mé dun tinh so rang cia hai banh

Trong hop thoai Guide chon: ® aw, m ---> z1, z2.
Cac thong s6 nhu phén trén.

3- Cho mé dun, s6 rang, buéc riang, gbc xodn tinh ra khoang cich truc

Trong hép thoai Guide chon: ® m, z1, 22, x, beta --> aw
Cdc thong s6 nhu phdn trén.

18.4.2.3 Nhém Face width - bé day banh ring

1- Cho khodng cach truc tinh ra mo dun va sé rang ciia hai banh
Trong hop thoai Guide chon: ® aw --> m, z1, z2.

Face width - e

Faceyidth i R T i |
' Face width Ratio i0.9023 [0.3235 p—
Contact Ratio lesaz ==

56 liéu nhap vao:
Facewidth: bé ddy bdnh rdng. Trong niy cé 2 8, cho banh 16n va banh nho.

4 (el . - J—
Gb s6 hoc nhan nat - 18y theo céc gia tri tinh duge. Néu z1 < 15, bé ddy rang sé 1&:

bw = z1.m, con cdc trudng hop khdc bw = 15.m.
S6 ligu tinh duoc:
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Face width Ratio: ty s6 bé ddy giita hai banh..
Contact Ratio: ty sO 1ép xic.

2- Cho khoang cich truc, mé dun tinh sé riang cia hai banh

Trong hdp thoai Guide chon: ® aw, m ---> 21, z2.
Cic thong s6 nhu phan trén.

3- Cho mé dun, s6 riang, budc riang, goc xoan tinh ra khoang cach truc
Trong hop thoai Guide chon: @ m, z1, 72, X, beta --> aw
Céc thong s nhu phin trén.

4- Cho mé dun, so rang, budéc rang, goc xodn tinh ra khoang cich truc

Trong hop thoai Guide chon: ® m, z1, 22, x, beta --> aw
Cé4c thong s6 nhu phén trén.

18.4.2.4 Nhém Unit Correction - dich chinh

1- Cho khoang cach truc tinh ra mé dun va so rang caa hai banh
- Trong hép thoai Guide chon: ® aw -->m, z1, z2.

. Unit Correctiqns

Unit Correction IU IU

Total Unit Correction b
~ Without Tapering 10;469? 10,5735
without Undercut 01113 |2.0099
Allowed Undercut l0.278  |-2.2666
Qutside Tooth Thickness _10.688-6 ) iﬂ.??ﬂg
Addendum Truncation ]D' o 0 o

So liéu nhap vao:
Unit correction: don vi dich chinh. Trong nay c¢6 2 6, cho banh 16n va banh nhd,
g0 s6. Cdc gid tri ndy ciing c6 thé do tinh todn mara.
S0 liéu tinh duoc:
~ Total Unit correction:  t6ng gid tri dich chinh.

Without Tapering: khong vudt nhon.
Without Undercut: khéng cdt chan ring.
Allow Undercut: cho cdt chan rdng.

Outside tooth thickness: bé ddy rdang nhé ra.
Addendum Truncation: cdr cut déu rdng.

2- Cho khoang ciach truc, mo dun tinh so rang coa hai banh
Trong hop thoai Guide chon: @ aw, m ---> zl,z2.
Nhu phdn trén.
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3. Cho mé dun, so rang, bude rang, géc xodn tinh ra khoang cich truc
Trong hop thoai Guide chon: ® m, z1, 22, x, beta --> aw

Unit Corrections
Unit Correction

- Total Unit Carrection
without Tapering
Without Undercut

. &llowed Undercut
Outside Tooth Thickness

- Addendum Truncation

S6 liéu nhap vao:

do tinh todn ty dong.
nhdp vao khong pha hop.

18.4.3 Tinh todn tdi trong

& £pur Gears Compunnnl | Genpratar ; 1
F& Thboard Tooks  Hep
B& & @ BE o
,eermn] L'lmenz\onsl Tokrarces  Lagd I
Lose -
G.“.',..‘.. L
Power P4 0e7
Effciency 7 awr
Spedt nooen T (aeesd
Torgue v 35wy ean
Forces
Targential Force oo
Radlial Force R ams
Auial R Fa h )
el Foros o ZadAge
Caumierential Speed L :3387,; B
Raoranen Speed nEl Hiassps

o pass
EE s i

[o.2817  |0.209 N i

10,4623 [1.3s81 /-

[0.6289 [1.5647 '

j0.733  Jo.69s4

jo.0123  |o.0123

Céc s6 liéu khdc gidng nhu trén, thém 6 nhap lidu:
Total Unit correction:  tong gi4 tri dich chinh. G& s6 ho#c nhan nit ) dé lay s6 lieu

B Néu khi tinh todn cdc 56" liéu tinh dugc hién mau xanh kém theo ky hiéu ® la cdc s6 liéu

Hop thoai tinh theo tai trong c6 dang _

Strengty |

Caluhte; | )

Muc tiéu tinh toin:

@ P1, n1 —> MKI: cho luc va van t6c quay tinh mo men.

S0 liéu nhap vao:
Power (Gear 1) P:
Efficiency n:
Speed n:
S0 liéu tinh duoc:
Téi trong gém:
Torque Mk:  m6 men.
Luc tic dung lén ring gém:

cong sudt (banh thir nhat). Go s6.
hiéu suat. Go s6.
vdn téc quay. Go s6.
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Tangent Force Ft:  luc tiép tuyén.

Radial Force Fri  lyc huong tam.

Axial Force Fa: lucdoc truc.

Normal Force  Fn: cho cdt chdn rdng.
Circumferential Speed v: vdn tdéc vanh chia.
Resonance Speed nEl: vdn téc céng hudng.

® Mk1, nl —> P1: cho m6 men va vin t6c quay, tinh lwc.
Hop thoai dugce kich hoat nhu sau:

Lod - - - ,
- Gear 1 Gear 2
Power P It log7 kw
Efficiency 7 bor
Speed n {000 [%9863 cpm
Torque Mk 59.5493 o 125.0439 Nm
So lién nhap vao:
Efficiency n:  hiéu sudt. GO s6.
Speed n: vdn tdc quay. GO s0.
Torque Mk: mo men. GO s6.

Sé liéu tinh dugc:
Tai trong gém:
Power P:  céng sudt.
Luc tic dung 1én rang nhu trén
® P1, MK1 --> n1: cho lyc va mo6 men tinh van t6c quay.
Hop thoai dugc kich hoat nhu sau: '

Gear | Gear 2
Fower P Ther T xw
ey R
Speed n oo feeses
Torgue Mo 9503 (5043 Nm
S liéu nhap vao:

Power P:  cong sudt. GO s6.

Efficiency n:  hiéu sudt. G6 s0.

Torque Mk:  mé men. GO s6.

S0 liéu tinh dugc:
Tai trong gom:
Speed n:  vdntéc quay.
Luc tic dung 1én ring nhu trén

18.4.4 Tinh toén siic bén — Strength

Trong tinh todn stic bén, s6 liéu nhap vao phu thudc muyc tiéu tinh todn nhu da noi o Ph‘iin
trén. Ngoai ra cic tiéu chudn tinh toin nhu ISO, ANSCI, DIN v.v.. cfing cho ra cic Ehuo’ﬂg Ph{‘p
tinh khdc nhau. Trong phén nay ching toi chi gi6i thicu tinh todn theo tiéu chudn ISO (mac
dinh).
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18.4.4.1 Tinh kiém tra dd bén
Nhan chon ® Strength Check Calculation
Sau khi chon muc tiéu tinh todn, nhan mit Strength, hop thoai c6 dang:

an yongin Gt sk Actoneg o inRB = 0 w
Facwors of Aaitoral L) [EETe— !
AppHcetnn Facwr o
O . .
| e osaeax g DT
|- Trnsverse s A _“ .
Togu T+ Peeien ko Beestog
Syeetie Oret g ackor Foem Fictr *
[RT— . Sires Comortion R ¥
cew } [T Feka dwpn Facka w
Cogfor Fatipoe Ll * Cortact Bwts Factor et
2 Perding Fatipus Linlt * ANematrg Loas Escky n
% Factors ks ot Breducton Teamaloge Facke n
2 Ersboty fao & Lt Focwe *
are Farte T Mokt Sen ety Fpckt w
“orbact Rabe Packct o L% Gire: Pacir w
Singhe Par Tool Comtact Fackr [T Furs3s e Sox b Poged w
ihe bactn w 0T ET -
Litr i Fa¥x u v Caimmtzzon fesufs
ipogeess facr e 0 Packe o1 Subety Wom trg b
Spoed Puckr s Pk &F S40ety Ko 1ol Breskape E L
[R—— 2 i Siate Safth € Canact SHet :
Sire Faran N i - ’j SRR 54ttty i Serang EL
W, HUER R Feckr ™ A g tnodk

18.4.4.2 SO liéu nhap vao

Nhém Hé so cuia tai trong - Factor of additional load gom:
Applycation Factor: k¢ s¢" luc. Go s6 hodc nhin mit =g hién ra bang cic gid tri cé
san:

Value table KA

Output Power
Input Power  ['fuently Light Medium  Heawy
shocks  shocks  shocks

fiently 1.0 1.25 1.5 175
Light shocks 1.8 1.35 A 55
Medium shotks |1.25 1.5 1.75 20
Heawshodks 1.5 1.75% 20 225
[ x| Cancel J

Trong pay c6 cic cot va cdc hang dé tra citu:
Input Power: cong sudt ddu vao.
Ouput Power: : cong suét diu ra.
Cic loai tai trong nhu sau:
fluently: khong va dap.
Light shocks: va dip nhe.
Medium shocks: va dap trung binh.
Heavy shocks: va dap manh.
One-time Overloading Factor: hé s¢"qud tdi titc thoi. GO s0.

Nhém Vat liéu - Material Values gom: :

Contact Fatigue Limit: gidi han mdi tiép xiic. GO sO.
Bending Fatigue Limit: gidi han moi uén. GO s0.
Gear 1: bdnh thir nhat.

Gear 2: bdnh thit hai.
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& ¢ Gear Materiaio €N (57
B wf B w3 (D
Huterial etat Deatment |Rm Re/Rp0? I [ |sHim 3Rim R |NFm [qH |qF B i Tese, A~
ol st ren 500 % - 0 #5 5 210 6 16900 0.2 O rodule
Modular castaon 00 4D 20 - 50 325 W 130 81600 02 D nodula
Nasuly casteon  heat beateg 00 © = - 5 M5 W 3D 6 163000 02 O nomule
Malieable @3t ron formalired 00 00w - 0 B W I A0 6 1600 03 0 meneat
50 X0 1% - aD X0 316 6 105000 0.3 ) cwbon
w0 200 80 600 110 N6 10 3 10 6 W00 D3 2 Gwbon
XM rormalized 700 » A - 0 T W 16 5 W00 03 | alkyo
XIS heat beated o 0 20 560 BA M 31D 6 WEOWE 03 1 aleyer
EhS. tooth face haid. 200 ) 10 6w 140 B2 OJ00 310 6 V6000 DI 2atkya
122IMVS 1L normalired 1] %0 10 520 X W 310 6 DO 03 ) alyG
17C¥VS 11 heat reated a0 S0 M5 31 A4 | 30 6 PO GI L alkoya
XXIMEVG 4 heat ireated um 875 %0 2] 52 m. Y 1D & 06000 0.3 1 atya
[17|enens - 0 A5 10 X0 W B 310 6 VWO 0. 0 shuck
18] en s 35000 510 333455 »0 W W I 6 WX 0T O sty
|19 En 355 - 5606 314175 42 ®  ® 110 6 D6 03 0 swucy
| olenrxo 8 €06 X3 05 ) W W 3D 6 ML 03 0 svudy
2 |Enc108 Grie-hatered A0 75135 630 1916 DY I00. 310 9 WON0 0.3 4 cawbon
22| ENCI6E case-hrrderad o5 %5 1 6D 1210 0 100, 310 9 X600 0 4 Gwbon v
>
— === e ==

. . . .. HY
Ding thanh trugt dé tim vat liéu, ddanh dau, nhan ndt 3

chon.

Nhém H¢ sé tiép xiic - Factor for contact:
Roughness Factor: hé s6" nham,
Size Factor:
Work hardening Factor:

Nhém Tudi tho tinh bing git (house)
Durability: 1u6i tho. Go s6 gio.

Nhom Hé 56 uon - Factor for Bending

hé s6 kich thuoc.
hé s6'dg cimg lam viéc.

dé khang dinh vat ligu duoc

Teeth with Grinding Notches Factor: h¢ s6'mai mon ranh réng. Go s6 hodc nhan niit

- . - -, [P I
=lad hién ra bang cdc gid tri ¢6 sdn:

Valuo table YBag

Cho cdc gid tri vio céc 6 tuong tng, nhan Calculate dé tinh ra hé s6.
~Alternate Load Factor: ¢ s6'tdi trong chuyén dsi. C6 hai 6 nh4p liéu cho hai banh rang.

G6 56 hoac nhan nit = dé hién ra bang cdc gid tri c6 san:

Value table Ya

repeated joad . o

0.7 alternating load (e.qg. inserted gear]
10.850.7 reversible operation .

Chon gid tri theo bang céc gid tri:
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repeated: chu ky moi tudn hoan.
alternating load: tdi trong chuyén doi.
reversible operation: tai trong dao chiéu.
Production technology Factor: h¢ s6 sin sinh cong nghé. C6 hai 6 nhap liéu cho hai banh

rang. G& s6 ho4c nhan niit =z dé hién ra bang cac gla tri c6 san:
A — _ —
Gear | T

1. 3-! 5 dedendum roter burnishing
0.7 grinded dedendum transition

ball burnishing: ddnh béng bing bi thép.
dedendum roller burnishing: c4n nhin chiéu cao chan rang.
grinded dedendum transition: mai mon chd chuyén tiép chiéu cao chan rang.

Size Factor: h¢ 56 kich thuée. C6 hai 6 nhap liéu cho hai bénh rang. Nhan ndt =/ dé hien
ra bdl’lg CaCla tl 0 ‘;an o
Va{un tabip Yx

* Al materiais during the oreatest ioad;
¢ Hon-hardened surface steeks

" Hardened swace steels
7" Ferritic cast iron

Trong ndy ¢6 céc lua chon dé tinh todn:
© All materials during the greatest load: tdt cd vt liéu khi tdi trong ion nhat.
® Non-hardened surface steels: thép khong téi bé mit.
© Hardened surface steels: thép 16i bé mdt.
@ Ferrictic cast iron: gang ferit.
Tooth Root suface Factor: ¢ s6'bé mdt chdn rdang. G& so.

18.4.4.3 6 liéu tinh dugc

Nhom Hé s6 ciia tai trong - Factor of additional load gém:

Dynamic Factor: hé s6 dong.
Face load Factor hé 56 hue bé mait.
Tranverse load Factor hé sé e ngang.
Total 1ong

Nhém Hé s6 tiép xic - Factor for contact:
Elasticity Factor: hé sé"dan hoi. G6 s6.
Zone Factor: hé s6 ki vue,
Contact Ratio Factor: hé sé'ty sé'tiép xiic.
Single Pair tooth ContactFactor: ¢ s6'tiép xic timg cdp rdng don.
Life Factor: hé 56" tuéi tho.
Speed Factor: hé sé'van toc..
Helix Angle Factor: hé 56 géc xodn.

Nhém Tudi tho tinh bing gitr (house)
IT:
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Nhom Hé s6 uon - Factor for Bending

Form Factor: hé s¢ hinh dang.
Stress Correction Factor: hé sé ing sudt dich chinh.

Contact Ratio Factor: hé s6'ty s6'tiép xiic.
Life Factor: hé s6 tuéi tho.
Helix Angle Factor: - hé 56 géc xodn.

Notch Sensitivity Factor: hé s6 nhay cdt ranh.

Nhém két qua tinh toan - Calculation Results

toan).

Tai1 day cho chiing ta két qua cta cdc thong s6:

Factor of Safety from Pitting: 4é s¢ an toan dn mon.

Factor of Safety from Tooth Breakage: ké s6 an toan ditt réng.

Static Safety in Bending: hé sé an toan tinh tai géc uon.

Strength Check: kiém tra do an toan. Tai day hién gid i True (16t) hodc (khong an

Caloylation Results

' Factor of Safety from Pitting sH Lot [101
Factor of Safety from Tooth Breakage. SF {l 6 317.39 )
Static Safety in Cantact skt [3262  [352

. Static Safety in Bending SFst |255¢  |1.743
Strength Check - |True

Trong hop thoal Strength Check néu nhén chon M User Factors, hép thoai cé dang

‘M Birenpth Crsak Azcariing v 180 53350 B [ [3 ;
factors of Mditonallosd B W ié;‘f‘c_;'.lﬁz . Cﬂlﬂ-lhﬂ_ 7 .. E .
Aophation Factr W HTTTE, % B
Owame Factes MhoLles K gl.m_s.., . Duraiity w fiond X ik
Face 1000 Factoe IR FE T " g
Transwerse Lood Factor Kwe {147 K 136 o :

Total o s owr [man Factors for Barsting

Material Voes Stress Correchion Factor v5a fis® oz
o g i i St Notes Facor ol - H i E
o 2 Gag e e s et e Pt o B

Cunlact Fatigue Limit Srmi1d 7 G107 e Contact Ratio P Yeps 053

fending Fatigue Limit Cram€os 505 M Atwmabng Load Fackr w 7R
Factors for Contact S Frocuction Technology Pactnd w bR
ERasticity Foctor e derEl Lfe Factor w 5

2o Foctin »n 188 Mot Sensitivity Factor v 1w a3
Contact Ratwo Factod eps ,037] o Site Factor - 2,1

5ngie Far Toolts Contect Factor 2 AT T eoth maot Saeface Ryt w

Life Facbor w T .

St Cakuition Resutts

Libw it Factor I 0962 - g .
Emaghness Factor Zr N Fatdes of Safeby from Pitlng SH ,EM_H. N 2;614
$peed Factor w Factur of Safety o Tooth Peeakage SF ftnjals (14 333
Helix Angie Facter a 577 . Static safety mContact Stet 15886 ’m
. Sae Factor x 4T Statx: Safety n Bendng SRt 534.';f el
Werk Hardening Factor w oa Sherqth Chec Tree

Tai day chiing ta phai nhap tat ca cdc s6 liéu sau d6 nhdn nut Caculate dé c6 két qua tinh

todn tai nhém Calculation Results.
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18.4.5 Tinh chon vat lig¢u

Nhin chon ® Material values calculation
Theo phuong dn nay, hép thoai c6 dang:

& Sirsngth Cheth Aczarding to JEQ ml:u!:@ﬁ

Mobhantion facar w Hiy = ' R
Dhaimic Face o ke e fied -

H P e e Durabitity [T
Pece tow Ractoe we B7E T ww ien zp
Transverse ad Fackx T
Taal o Béz Tk [5BT  Fackrefur Berdrg
rve-Lime Dver brading Factiv [T Form Fechor L
Motertal s ’ . Siress Camection Fackor "
ot T T S e oo e P waq
o2 G s " e s .
Zontact Fabus L Cuanlsn § wa Contect Ratio Pcys Yo
Bening Fangue Limt Srmie 55T Me At Lasd Facter L
Factuns S Contact B frocuction Technakxgy Facr L
Erasticity Fackr Lite Fagior ™o
Zore Pactir © Hiokch Sermithvity Fackor w
Conbact Rt Factor . ire Focos "
‘Single Pai Toolh Contact Fackn " Yoot Raot Surface Pk *
e Factoe : : .

L Cakulation Rensts: -

abrioact Pactor Factor of Salety kam Pittng
Boghomsr Factnr .
Spoed Facic ;;mﬁhr:wtw‘m&:m
Prio Ao Fackr  Siatic Satety in Conmact
Siae Focts | Stalic Satety b Bewing
Wk Margenes Facts P SWengmhChatk

Nhiing 6 nao mau trang (dugc kich hoat) 1a s6 li¢u nhap vio. Nhitng 6 mau xdm la két qua
tinh duoc. 1
Nhu vay tai nhém Material Values, chiing ta chi c6 két qua la:

Contact Fatigue Limit: gidi han moi tiép xuic.
Bending Fatigue Limit: gidi han moi uon.

Chiing ta dua vao két qua nay dé chon vat liéu tuong ting cho timg banh rang.

18.4.6 Dimensions - cdc kich thuéc banh rang

Hop thoai két qua kich thudc banh rang sau khi di tinh todn nhu sau: -
Banh 1:

& Spur Gears Camponsnt Generator : 1
Ee Cipboard Tooks Hep

s s BE - Be® e | coome | me |

Geometry Dif;e-';ilu';s‘ITgkrU;;] Lozd |
Basic Gear Dimensions s

I Teewt __Gewz |

Tooth Thickness

Comparative Number of Teeth Work Pitch Diameter

Tangential Fressure Angle Product Center Distance

Operating Pressure Angle Tangential Mh

Tan.Operating Pressure Angle Cirtular Pitch

Base Helix Angle B b Tan. Crraulxr Pitch
Base Ciraular Pitth
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Nhén niit Gear 2 dé ¢6 két qua cua bdnh 2:

L] spurauﬁ Eompm;!irit Goramtor:1

Fo iotoord Tooks Help 7 ,
6§ @B Be @  seen [ ower | e ]
Geomety  Dimengns | Tolerances | Logd | Prevew |
Basw Ger Dimensions - .
Leewy ey 2477 o1
¥ .0 ! ‘ :l
J i ]
83.05
9275
Tooth Thickness s [7e 9.3
Comparatie Number of Teetn v &3 Work Pich Diameter ow 9275
Tongentia! Pressure Angie a B Product Center Distance a &
Operating Pressure Angle Chyr IID . Tangential Mockile mt {l'.'?‘i o
Tan.Optrating Fressure Angle awwl®d o Cirgukar Pitch inasg”
Base Helix Angle Bv o Tan, Ciroskr Pitch
Base Ciquk Fitch ot migs
Tai day cédc thong s8 hinh hoc duoc cho ngay trén hinh vé.
Cic thong sO khac nhu sau:
Tangential Pressure Angle: g6c ap luc tiép tuyén.
Operating Pressure Angle: g6c ap luc lam vige.
Tan/Operating Pressure Angle:  gdéc dp lyc lam viéc tiép tuyén.
Base Helix Angle: géc nghiéng cla rang.
Product Center Distance: khoang cich truc.
Tangential Module: mo dun tiép tuyén.
Circular Pitch: ' budc ring tai vong chia.
Tan.Circular Pitch: budc riang tai vong ti€p xic. _
Base Circular Pitch: budc rang tai vong chan rang. ' ;
~ 18.4.7 Tolerances - cac gida tri dung sai
Hop thoai ké&t qua kich thude banh rang (Gear) sau khi da tinh todn nhu sau:
M Spur Gears Componon'lGenemt-nr':'l' ' N '
flo Ciphoard Tooks Helo ,
B 6 BB Bs 0 osvean | celme | Fesh |
Geometry | Dimengions  Tolerances l Load | Preview !
specification . Gear Paramaters
I Gear | Gew 2
fs -] - umitCrcumferential Ruvout Foo00H 0015
Preciion Specification 5 * Limit Deviation of Axial Pitch fpr 20005 4000855
Gear Parametess ' Limit Deviation of Basic Pitth fob (40,0647 (40,0057 £
Limit Deviation of Helix Angle 343 ﬂ
Limit Dewistion of Axis Faralielty fx ;
Limit Deviation of Axes Parallelity fy
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Cic két qua khac nhu sau: _

Limit Deviation of Helix Angle:  dung sai gii han cho géc nghiéng.
Limit Deviation of Axis Paraflelity: dung sai d6 song song doc truc X.
Limit Deviation of Axis Paralleiity: dung sai d6 song song doc truc Y.

Limit CGircumfenrntial Run-out: dung sai vong trdn hanh trinh.
Limit Deviation of Axis Pitch: ~ dung sai buée ring huéng truc.
Limit Deviation of Base Pitch: dung sai budc rang co sd.
18.4.8 Preview
' Hop thoai Preview nhir sau:
: & 5pur Gears Compornent Generator: 1
fe Cipboard Tools Help .
g sl @B @ed 0000 swewn | ceawe | e
E Geometry | Dnmenaions’ Tolerances | Logd FPreview ]
l o e
&
- a &
b & 3 -
Ly |
pod®
s
- 4,
b - -

Trong ndy cd cdc niit Zoom dé quan sat.

18.5 CAP BANH RANG AN KHOP TRONG

18.5.1 Chon phuong an

Type of Gearing -

7" External Gearing

Trong hop thoai Guide muc tiéu chon -

18.5.2 Tinh toén

Nhép s6 li¢u va tinh todn nhu trudng hop an khép ngodi. Rieng hép thoai Dimension nhu
sau:

Banh 1:
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M 5pur Gearn Component Gvnoﬁmr L )

fie Cippoard Jovs bk
&€ @ A Be @ Strength Calauiate Fren |
Geomeny Dimmf,mlml«mcesl l.ogu]
Basic Gear Dimensions :
oy cewz | 3514 —
g1} I ;
Al e ;!
| | i
_ 61.375
74.75
......... 79.75
Tooth Thickness 5 M2
Comparative Numbet of Testh w {f? Work Pibch Diarmeter dw jugsr
Tangential Fressure Angle [+]4 rf ) Aroguct Center Distance L] ;;2‘3*%
Cperating Fressure Angle aw [l9.%® Tangential Module mt (278
Tan.Operating Pressure Angle atw[19.369 Ciraular Pitch p Bex
Base Helbx Angle B BT Tan, Crastar Pitch pt BEx
Base Crauter Piteh pb fBai8
Bénh 2:
& Spur Gearn Component Gensrator : 1
Fle Chgboard Joois Help .
e & @ e O stergih | Cotumte | Frsh |
Geometry QImm Iquerances I Load ‘
Basic Gear Dimensions -
: T 1 1
71.986 /9 _.. I ! He
+ R | | 1
J Y i 19475
R B ' - 1075
— 207.133
Tooth Thickness 5 a9
Comparative Namber of Teeth w 3 Work Pitch Diameter ow 199957
Tangential Fressure Angle ot |23M ' Proguct Center Distanoe a iz
Cperating Pressure Angle Qw [13¥§9 h Tangential Module mt ks
Tan.Operating Rressore Angie otw 19,65 Circuler Piich p HED
Base Hellx Angle g b7 Tan. Crautar Pitth pt j»
Bose Ciraular Pitch pto [giis

18.6 LUU TRU'SO LIEU VA KET QUA

18.6.1 Luu tri¥ s6 liéu vé két qua tinh todn vdo dia

khac.

1-

Cic 56 lidu nhap vao ¢6 thé luu dudi dang tep vio dia dé sir dung trong cdc cum lap ghép

Luun trir
Trinh don: File = Save as

3

‘Thanh céng cu:

Hop thoai xuat hién:
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2- M0 tép s liéu da luu

Thanh cong cu: =
Hop thoai xuat hién:

Trong hop thoai, diing

Thanh cong cu: =

e n 3 My Documans: -
® L ol erat cu
wid “phutoded
W;':: ke D He
i ek
u Juba
A, P
GeAMe i ornem
. pl ot
Y, Largotin
" bgm . At s
LIPS MG
. LDswWLogTees
-gﬁ Htroehan
g (e
.‘_}? i pem lted
MyHEmed S b 4

s 2]

Turesl

Trinh don: File = Open

Tai File name: cho tén tép. Phdn md rong loai tép nay 1a *.cal.
Nhin Save dé luu trit.

Drore s

Dediop

Hy Compuiar

N

Hy Hebrest
Pixe:

MyAxet P

Rylocnen:

LLAPHAM H
L iFhiogThes

Foopars tortd
Pradupe G
T Cpens eatald

o ey 0B~

l1¢nh:

18.6.2 Tao van bdan két qua finh toén

1- Xuat thanh van ban théng thuong
Trinh don: Tools = Create Report

Mot van ban duge xuét sang dang Text:

Download tai liéu Ky Thuat Mién Phi tai http://SinhVienKyThuat.Com

Chon tén t€p da luu trit s6 liéu tuong - ng ciia chi tiét dang thiét k€, nhdn Open md tép.
S6 ligu duge &p vao cdc 6 nhap liéu tuong ng dé tinh todn.

Khi da c6 két qua tinh todn nhu ¥, ching ta ¢6 thé xuit thanh van ban dé theo déi hoic
chinh sita cho vao hd so. C6 thé xudt ra dudi dang van ban théng thudng hodc dang trang Web.
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[
i T Lorqek MCcoretng (0 et Soeer nd spae
Arhen: Maraeds oty

- BusiC Paraneless
ired Gea- faile = 2.7

Frajiuce angle <™ = i0

Ascerd o at - 3 (x 3

N 34 e
(.36 fa u.#5% @
F}&'( Glti e 1.2% (e 2102 B,

Lt
ctt-ler Dlitate aw - o
cayir coater clstince 4 o 65 m
Tot:t .nIr coreection - H
Cperat Ing 2 wiiud & 4 et 4 200
?'c\.hr Fitch b = a3 em
Bate sircular #1lon pite = 3,165 me

<

Tai day c6 thé luu vao dia, sao chép, chinh sira v.v...
2- Xudt dur6i dang trang Web
Trinh don: Tools = Create HTML Report

Thanh céng cu: e
Hop thoai xuét hién dé chon dir liéu xudt ra:

HTML Protocal

T Table of Gear 2

Complete protocoi - geometry, force parameters,
trength calaulation.
i

Comlex protocol: toan bd két qua. ‘
: Table of Gear 1: bang két qua ciia banh 1.
; Table of Gear 2: bang két qua cia banh 2.

Dudi day 1a hinh minh hoa toan bo két qua.

Zf spur Gears Compenas Cenpcator - (IR 12 ki wenet Exploas
B E e Fgroms Toos  Hop 3

o2 u oseach s Fawnes ) vedn Lo e

p\ EALouments wd SedlngsadcamiLoal smms\l:wrauomm

Spur Gears Component Generator (Version: 10,0, 0)

05-06 :UGS

“Gulde
Extarnai Gaanrg - 1SG
ga‘kuavnnoi gaometry (atulates the module and number of testh accorcing to the cener
tance

Reacrirg 1he certer gistarca Teethcoriscthion

Dsiebuen of Cormechion Usar

Load cakulation Cakudstes tre tomus according to the power ard spesd
Mathod of Strergth Cakulahion Matarial values cakuation

Baslic Parameters

IDesnradGnrRauo Ty -|¢ 7

iklugl&aa R.;hn o ) 2 ?R‘H (f'! HEA]

lPras.,u'e Angle P

iaddecgan e [l semy -
e_‘l Dene o ’ ' f My Compnes

C6 thé xem, sao chép hoac luu vao dia.
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187 PUA CHI TIET VAO BAN VE

18.7.1 Pua cum bdnh réng vao bén I&p

Moi truong Fam viéc dé dua cym banh rang vao 1a ban lép ghép (Assambly).

Khi da ¢6 ddy di cdc thong s6 hinh hoc cdn thi€t, mudn tinh todn lai vin c6 thé thay déi
phuong &n. L

Neéu khong thay doi ti€n hanh dwa vao ban 1ip ghép.

Nhan it Finish

thoai hién ra:

| trong hop thoai chinh d€ dua m6i ghép vao ban thiét k€. Hop

Spur Gears Component Generator

3/ Do you want o insert ait compononts?

Ban ¢6 mudn dua vao ban thiét ké khong?
Nhén Yes - ¢6, No - khong.

Neéu moi truong 12 ban 14p ghép, cac cum banh rang dugc dua vao nhu hinh minh hoa dudi
day.

Banh rang an khdp ngoai Bénh riang an khdp trong

Neéu khong phai 12 ban 1ap hoac nhan No, bang théng bdo hién ra:

Deslgn Accelerator e

! } Comimand cannot work in the current environment.

Lénh nay khéng thuc hien duoc tai moi trudng nay.
Nhin OK, mot hop thoai m6 ta cum banh rang hién ra:
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# Spur Gears x|
& HE

CStandad  Ed © Note EvsodedDaia.

Views

ol |

Gew 2 . R
Gear 1 hr 20 S
Gear 2t 20 -
Feahue gear 1 g L
Fastue oo 2 e
Caiculaton

L_Desigl ][ ﬁ.mse. ]

Nhin Edit d&€ xem va c6 thé sira c4c thong s6:

pur G

30 Face widih
0 Helix angle

0.26 Cleararce

Tai day nhiing gi4 tri nao hién rd thi c6 thé thay doi bang cdch gd gid tri khdc vao 6 d6.
Nhén ndt Disign dé quay lai tinh toan.

Nhén mit Generate dé dua viio ban lap.

Tai day chi dua dugc timg banh rang mot vao ban lap

18.7.2 Chinh sita banh réng

Viéc chinh stta giéng nhu céc chi tiét thong thudng.
558
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CHUONG 19

TINH TOAN THIET KE BO TRUYEN DPONG
BANH RANG CON - BEVEL GEARS

Tinh todn thiét k& binh ring con gém tinh todn cdc kich thudc hinh hoc, kiém tra do bén
ciia banh rang voi ring thang hodc ring nghiéng. Déng thdi c6 kém theo phan bs dich chinh dé
can bing truot. Tinh todn 41 ca cdc téi trong phét sinh va kiém tra kich thuéc. Kiém tra do bén
theo cdc tiéu chudn Bach, Merrit, CSN 01 4686 (ISO 6336) hoac ANSL

Cong thifc tinh todn dugc trinh bay tai Chweng 13 - Phan L

19.1 KHOI TAO CHUONG TRINH

Khéi dong Design Accelerator, hiop thoai xuat hién:

s
|ecwscans Comoent s

Gong % cbenerd by ol vomwnton Fickkan peadrg s
oo 1 g ie g The g e decret ¥a. |
-padoson sl ohark dmaren:, & Ao Laiule:

lace: wrd E
€1 4hh E LI AN or L

P SR Check:
LRI arbes.

]
¢ gceodng o darn b (30

Vereuerk 33

Tai 6 Standard nhdn nit « chén tiéu chudn k§ thuat. Trong vi du nay chon ISO.

Ti&p theo chon theo thit tu dudi ddy:

@' S |

Select Getrator kewel
7 Desher

¥ Launchat Starbup

To continue, clvk Raxt

tevt>

Tai day chon miic do st dung:
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'® Designer - nha thiét ké.

@© Engineer - ky su.

® Expert - chuyén gia.

Chon ® Expert - chuyén gia, s& c6 ddy di céc thong s6 d€ cho ra cap banh rang hoan

hao.
Nhan Next dé tiép tuc.
Hop thoai tiép theo:
W Gulde
Type of Gearing - Load calaylation
& Fone Height of Teeth: @ pi,nl Ml
Type of Strength Caloulation 7" Mk1,nl-->pl
 Areniding to BACH S P, Mkl -t
¢ Aonording to Merrit . Distribution of Correction
~ Aoording 1o 150 6336:19%6 @ User
Method of Strength Caladation " pccording to DIN
# Shength chedk calaulation ¢ Acoordirg t Merrit
7 Material values cakiiation ¢ Comnlex Froposal
" Geometry Design 7 With Comp. of Slips
Cone Haight of Teeth

Pay 1a hop thoai dé chon cdc diéu kién ban du (muc tiéu) cho tinh todn thiét ké.

Bang nay t6n tai song song voi bang nhap s6 lidu va tinh todn. Méi lan thay déi cdc tiéu
chi tai bang nay, bang nhap s6 liéu thay d6i theo dé phi hop véi lua chon.

Néu khong thay bang nay xudt hién, cé hai cich dé hién thi:

Trinh don: Tools = Guide

]
Thanh cong cu: &l .

19.2 CHON MUC TIEU TINH TOAN
Tir hop thoai trén clﬁing ta chon cdc muc tiéu ﬁinh_toén nhu sau:

Nhém Types of gearing - kiéu in khdp.
® Cone Height of Teeth: con theo chleu cao rang.

Nhém Type of strenght caculation - kiéu tlnh stic bén.
Cic lua chon tinh todn nhu sau:
® According to BACH: theo tiéu chuin BACH
~ ® According to Merrit: theo tiéu chuin Merrit -
® According to ISO 5636 - 1996: theo tiéu chudn 1SO 5636 - 1996 (mac dinh).

Nhém Load Calculation - tinh todn tai trong
Cic lua chon tinh todn nhar sau:
® P1, n1 —> MK1: cho luc va van t6c quay tinh mé men.
® MK1, n1 —> P1: cho mé men va van tc¢ quay, tinh lyc.
® P1, MK1 --> nl: cho luc va mé men tinh van téc quay.

Nhém Distribution of Correction - phan bé dich chinh
®© User:  theo ngudi dung.
® According to DIN: theo tiéu chuin DIN.
® According to Merrit: theo tiéu chusn Merrit
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® Complex Proposal: bu phiic hop.

k @ With com. of Slips: c6 bl truot phifc hop.
¥ Nhom Method of Strength Calculation - phuong thire tinh dé bén
_ @® Strength Check Calculation: tinh kiém tra do bén.
3 @® Material values calculation: tinh chon vt liéu.
i @ Geometry Design: thiét k& hinh dang.
Chiing ta nghién ctru timg trudng hop mot.
19.3 NHAP SO LIEU VA TINH TOAN
Viéc nhép s6 liéu dé tinh todn duoc trinh bay theo phuong thitc:
Céc 6 nhédp s6 liéu duge kich hoat phu thu6éc vio muyc tiéu tinh todn. Sau khi khdi tao
chuong trinh, hép thoai nhap s6 liéu va tinh todn c6 dang:
W Bovel Gears Component Generator;1 .
Fie Clpboard Todls Help
& FH bm e" ) - Swengih | Colosate Fhish f
ééomeby ] Dimengions} Tolerances | Load ! ' .
Basic Paramebers : Face width
Gear Rato f270m 5} Facewidth +lios  mm
Number of Teetn e et e Face width atio o.2aa7
3 Targential Pressure Angle at f v Contact Ratio 2339
Helix Angle Bm ;23 T Unit Corrections
Shalt Angle T o @ Unit Correction §i1j|'s'3'.5" .,
Tangential Module met{1.75 <] mm Tang. Dispiacement .
. Whihout Tapering loass 32318
Unit Tooth Sizes ' [ Without Underaut 0z el o -
Adaenaym Ay Allowed Underaut lo.ea2  [es182
Clearance Cutside Tooth Thickness foss2s  forsaz
oot et O e

Trong tinh todn thi€t k& banh rang, hai s6 liéu quan trong nhat [a thong s6 hinh hoc va tai
trong cha cap banh ring. Trong hop thoai dé tinh todn thiét k& ¢6 cdc muc:

Geometry - cac théng s6 hinh hoc.,

Dimensions - cac kich thudc banh ring.

Tolerances - cac gia tri dung sai.

Load - tii trong.

Trong d6 Dimensions, Tolerances la cdc két qua tinh todn.

Chiing ta nghién cifu viéc nhdp s6 liéu va tinh todn cha cdc thong s6 hinh hoc
(Geometry) va tai trong (Load) cho timg trudng hop theo muc tiéu dé ra.

19.3.1 Céc théng s8 hinh hoc - Geometry

2 Du6i day la hinh dang va cdc thong s6 hinh hoc c@ia banh rang con.
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Hop thoai nhap s6 liéu:

\: Bovel Gears CQméénn&! Genorator : 1

Fie Cippoard Tools Help
Be @ bl gHe o seogh | colmte | ppn |
geornetry ’ Dnrnengmns| Tglefames i Load ]

_ Basic Parameters ~ Face width

- Gear Ratio [i;‘bég“:g 7 Facewidth “”;105 T mm
Number of Teeth 77 g Face width Ratio 07
Tangential Frassure Angle ot jo TAVAY Contatt Ratio 239

: Helig Angle Bm[ib' - {Rmt .J Unit Corrections _

Shaft Angle s l'g'g",“*""‘ V.i @ Unit Correction §01532 ~
Tangehtial Module met[ 175 ] mm  Tang. Disglacement o

. _ _ Without Tapering 045 33308
Unit Tooth Sizes ' R ' " YAthout Underaut fo.749  LBasl
Addendgm . Allowed Underat L0442 [85i82
Clearance Outside Toatn Thickness 05523 07943
- oot Flkt Asdendum Troncation R e

Nhiing 6 tring 12 6 liéu cdn nhap vao, nhitng 6 md 13 két qua tinh todn.

19.3.1.1 Nhém Basic Parameters - cac thong sé cd sd

S6 lieu nhap vao:
Gear Ratio: 1y s¢ truyén. G6 s6 hoac nhan niit w chon céc gid tri ¢6 sin.
Tangential Pressure Angle g6c an khép.

Helix Angle: géc nghiéng clia rang. Rang thing cho bang 0. ‘
Néu ¢6 géc nghiéng, chon chiéu nghiéng & 6 bén canh. Nhan niit w dé chon: Right -

bén phai, Left - bén trdi.
Shaft Angle: géc giita hai truc.
Tangenttial Module: moé dun tiép tuyén. J
Néu tai hgp thoai Guide chon Method of Strength Calculation ->
® Geometry Design: thiét k€ hinh dang thi 6 nhap li¢u nay tr dong tinh ra.

19.3.1.2 Nhém Units tooth Sizes - cac thong so kich thudc ring
Hop thoai ¢6 dang:
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Unit Tooth Sizes
Addendum
Claarance '
Root Flet
S6 liéu nhap vao:
Addendum: chiéu cao ddu rang. Go s6 hoac nhan niit w chon cic gid tri c6 sin.
Clearance: khe ho.
Root fillet: cung lwon chdn rang. C6 thé nhan nit » dé 14y gid tri theo tinh todn.

19.3.1.3 Nhém Face width - bé day banh ring

Trong hop thoai:
Face width
Faan fiEE
Face width Ratio G2

Contact Ratio han

So liéu nhap vao:

Facewidth: bé ddy bdnh rdng. Go6 s6 hodc nhan niit M 14y theo cdc gia tri tinh duoc. Néu tai
hop thoai Guide chon Method of Strength Calculation -> © Geometry Design: thi€t
k& hinh dang thi 6 nhap liéu ndy ty dong tinh ra.
S0 liéu tinh duoc:

Face width Ratio: ty s6 bé ddy giita hai bénh..

Contact Ratio:  ty s0 tiép xiic.

19.3.1.4 Nhém Unit Correction - dich chinh

Trong hop thoai:
. Unit Corrections .
Unit Correction 01632
: Tang. Displacement ﬁmm_
 Without Tapering loass  |[-3.2318
Without Underaut lo.z749  [8.3511
 Allowed Underaut o442 [B5182
' Outside Taoth Thickness 05523 [p794z
Addendum Trunecation !U fl:l |

S6 liéu nhap vao:
Tang, Displacement: khodng dich chinh.

Unit correction: don vi dich chinh.
Hai s6 liéu nay, s& 1a s6 liéu nhap vao hay tinh duge, tuy theo lya chon tai hop thoai
Guide:

563

Download tai liéu Ky Thuat Mién Phi tai http://SinhVienKyThuat.Com



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Download tai liéu Ky Thuat Mién Phi tai http://SinhVienKyThuat.Com

Distribution of Correction
@& User

" Agording to DIN
" Acoording tg Merrit
¢~ Complex Proposal
" With Comp. of Slips

S0 liéu tinh duoc:

Without Tapering: khéng vuét nhon.
Without Undercut: khong cat chan rdng.
Allow Undercut: cho cdt chan rdng.
Outside tooth thickness: bé ddy rdng nhé ra.
Addendum Truncation: cdt cut ddu rdng.

19.3.2 Tinh todn tdi trong
Trong hop thoai nhin chon Load Hﬁp thoai tinh theo tai trong c6 dang

= ansl Gnnr* cnmponnnt Genaerator ; 1
f#a Cippoard Took Holp

Bé s0 BB B ®  swen | oo | e
§eomeh'yi Dlmengimsi Tolerances  Logd } 7
Gear | Gear 2

Power P lo97 Kw
 Efficiency : 7 os7
Spged n  [1000 |%9.5652 pm
Torgue M 9.593 [50641  mm
s . . el

Direction § © Direction 2 ¢
Radlal Foroe o [167575 |%639609 [%3909 |167.5%5 N
Axkal Foroe fa [%639609 li67.5%5 [167.5775 3639609 N
Tangential Force o OPN4617 N
Nor mal Force fn B®W%I7 N
* Creumferentiat Speed v L®1 s
Resonance speed nEl fSﬁl&'JmIMTM rpMm

Muc tiéu tinh todn;
- ®@ P1, n1 — MKI: cho lyc va van t6c quay tinh mo men.

86 tiéu nhap vao:

Tai trong:

Power (Gear 1) P:  cong sudt (binh thir nhdt). Go s6.
Efficiency N:  hiéu sudt. Go s6.

Speed N:  vdn tdc quay (bdnh thit nhdt). Go s6.

S6 liéu tinh duoc:
Tai trong gom:
Torque Mk:  mé men.
Luc tdc dung 1én rang gém:
Tangent Force Ft:  luc tiép tuyén.
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Radial Force Fr:  luc huong tam.

Axial Force Fa: Iy doc truc.

Normal Force  Fn: luc phdp tuyén.

Circumferential Speed v; vdn téc vanh chia.
Resonance Speed nEl: vdn téc cong huodng.

® Mk1, nl —> P1: cho m6 men va van tc quay, tinh luc.
Hop thoai dugc kich hoat nhur sau:

Load o
Gear 1 Gear 2
Power P i lowr kW
Efficiency ] {53}“ mmmmm
Spged n ﬁ"ﬁdﬁmmm ‘35‘5_5632 rpm
Torgue M {9.5493  [250641  Nm
S$6 liéu nhap vao:
JEfficiency N hiéu sudt. GO s6.
Speed n: vdn toc quay. GO s0.
Torque MK: mé men. GO s6.

So liéu tinh duoc:
Tai trong gém:
Power P:  cong sudt.
Luc tdc dung lén rang nhu trén
® P1, Mk1 --> nl: cho luc va mé men tinh van t6c quay.
Hop thoai duge kich hoat nhur sau:

Load o
Gear 1 Gear 2
Power P e kw
Efficiency i osz |
Speed n [to00 |369.5652 rpm
Torgue Mk 95493 [250641  Nm
S¢ liéu nhap vao:
Power P:  céng sudt. GO sb.
Efficiency N:  hiéu sudt. GO s0.
Torque Mk: mé men. Go s0.

S liéu tinh dvoc:
Tai trong gom:
Speed n:  vdntéc quay.
Luc tic dung 1én rang nhu trén.

19.3.3 Tinh todn sc bén - Strength

Trong tinh todn siic bén, s6 lizu nhap vao phu thugc muc.tiéu tinh todn nhu di néi & phén
trén. Ngoai ra cdc tiéu chuan tinh todn nhu SO, ANSCI, DIN v.v.. ciing cho ra cdc phuong phép
tinh khic nhau. Trong phdn nay ching t6i chi gidi thiéu tinh todn theo tiéu chuan I1SO (mac
dinh).
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19.3.4 Tinh kiém tra do bén
Nhan chon © Strength Check Calculation

Sau khi chon muc tiéu tinh todn, nhan mit Strength h0p thoai cé dang

% Btrength Check Acconming to 150 5336:1856

Factors of Additional Load - o I yser Fackes
Apphction Factor wa .
amic Foct el i )
Onamic hd :Df‘u KB 0% Rurakility
Face toad Factor LU I ) Dy 1.65 i
Tramsverse Losd Factor K 22 (i !
Total W 45T w jeas Factors for Bendig
Cre-time Overloocing s G - _haem
Materal valoes : ” Stress Correclion Factor
et | TUSH Teeth with Grnding Rotches Factor
ew 2 P Bewel Gear Factor
Cogtact Fatigue Limit Helix Angie w
Berxting Fatigue Limit Contact Ratia Fachr
" Arternatiog Lodd Factre
Facrrs for Contact
Ehasticrty Factr Froduction Tednokgy Factor
kastic

Life Factor
Zone Fattor .

Roteh Sensilivity Factor
Contact Ralio Factor . -

- Sire Factor

Bewet Gear Farty

Tooth foot Surface Factor
Hetix Angle Factor : )
Single Pair Tooth Centact Factor .. -Calorabion Resylts

" Life Factor : " .- Factor of Safety from Pittrg

Lute icant Factor Factor of Safely from Tooth Breakage
Reoughress Facho < Shtic Safety in Contact
Speed Factor v .- SR Satetyin Rending
Sure Factor Rl Strength Check

19.3.4.1 S6 liéu nhap vao
Nhém He s6 cua tii trong - Factor of additional load gém:

Applycation Factor: hé s6 “lue. Go sé hodc nhan nit - = dé hién ra bang céc gid tri ¢6

sdn:

vglu;tgblgm T ———

Output Power

Input Power fluently  Light Medium  Heawy
shotks shocks shocks

fluentiy 1.0 1.2% 175
Light shocks 1.1 1.35 s ! .85
ediurn shocks §1.25 1.5 20
Heawy shocks 1.5 1.75 225
oK |

Trong nay c6 cdc cot va cdc hing d€ tra ciu:
Input Power:  céng sudt ddu vao.
Ouput Power:  céng sudt ddu ra.
Cac oai tai trong nhu sau: :
fluently: khéng va dap
Light shocks: va ddp nhe.
Medium shocks: va ddp trung binh.
Heavy shocks:  va dap manh.
One-time Overloading Factor: hé 50 quad tai tire thoi. Go s0.
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Nhom Vit liéu - Material Values gom:

Contact Fatigue Limit: gidi han moi uep xiic. Go s0.
Bending Fatigue Limit: " gidi han moi uon. GO s6.
Gear 1: bdnh thit nhdt.

Gear 2. bdnh thit hai.

Nhéin niit ,_;“,yj dé chon vt liéu cho timg banh rang. Bang vat liéu hién ra nhu sau:

+, Gear Materiais EN {51}

3./ D'E}* Bt 0O
heat reatment | Rm [MPa Pa type | Desc,  ~
41 Nodulr Cast ron - 600 43 3S ] 310 6 169000 0.2 0 noduke
o modulx castiion - 700 510 B % 310 6 169000 0.2 0 noaulat
6| rodular castwon  eatbreated 800 5B ¥ @ 310 6 189000 0.2 © noduks
7] Malieable st won  nosmalized 214 30 250 El 3 10 6 IGIX.‘JJ EL3 0 malleal
3|Carbon aststeel  normalized 500 LY.i} I3 1 @ebon
bon rost steel Irarmalzed -~ |01 - mmm
F 10| Carbon cost stee)  tooth Tace hard. %90 N0 1140 3i6 3 6 2 B‘bon
m BMN5 hormalized © 700 M0 540 72 sn 3 10 6 msom 03 t aloyG
¥ FMIS heat reated 790 400 - 550 B4 D 310 6 06000 03 i akya
% EMAS tooth Face hard. 700 MO 20 600 1140 /2100 310 6 06000 0.3 2alyc
14} 170rMoVS 11 normalized 650 ®0 M - s20 ¥ W 310 6 X000 0.3 1 Ay
m 17CrMDVS 11 heat Teated 800 55) 45 - €0 44 = 3316 6 MEO00 0.3 1 aloya
[ 16] ACrMoVE 4 heat freated nm 875 ¥0 - 840 552 = 110 6 26000 03 1 akyc
17| ENERS - 40 S 19 - o0 W @ 310 6 D00 0.3 O stuchy
BEE 510 13 155 - B0 CE - 100 6 6000 03 0 stucty
19| ENESS - ] 34 (75 - a2 ¥ @ 310 6 26000 0.3 0 strucw
[ eNEXO 636 ¥3 205 %0 B W 310 6 06000 0.3 O structy
21| ENCIOE case-hardened 44 75 135 69D 1210 00 100 310 9 06000 0.3 4 cxbon
ENCIGE case-hardened 45 25 19 61 120 mD 160 310 9 208000 0.3 4 cxbon v

y

. : . 1 . LB . .
Diing thanh trugt dé tim vat lién, ddnh dau, nhén nit 3 dé khang dinh vat liéu dugc

chon.
5 Nhém Hé s6 ti€p xuc - Factor for contact:
Lubricant Factor: hé s6 boi tron.
Bevel Gear Factor: - " hé 56" banh rdng nghiéng.
- Roughness Factor: hé sé nhdam.
] Size Factor: hé s6 kich thuoc.

: Nhom Tuéi tho tinh bang gio (house) |
[ Durability: tudi tho. G s0 gid.
Nhom Hé s6 uén - Factor for Bending
Teeth with Grinding Notches Factor: h¢ s¢'mai mon rdnh rdng. G& s6 hodc nhan nit

= dé hién ra bang cdc gid tri c6 san:

Value table YSag
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Cho cic gid tri vao cdc O tuong ting, nhan Calculate dé tinh ra he s6.
Bevel Gear Factor: hé s& banh rdng nghiéng.

Alternate Load Factor: /ié .so tdi trong chuyén déi. Cé hai 6 nhap liéu cho hai binh rang.
Gd s6 hoac nhan niit = *| a8 hién ra bang cac gla tri c6 san:

value table Ya

{  repested load

07 alternating load (€.g. inserted gear)
0.85-0.7 reversible operation

Chon gid tri theo bang cac gia tri:
repeated: chu ky moi tudn hoan.
alternating load: 1ai trong chuyén déi.
reversible operation:  tai trong dao chiéu.

Production technology Factor: fi¢ 56 cong nghé ché tao. C6 hat 6 nhdp liéu cho hai
banh rang. G& s6 hoac nhin nt Zidé hiénra bang cac gld tri ¢6 san:

Valun tab[n Yt

Gear | : It s QK

1.1-1.3ballburnishing. v
1.3-1.5 dedendum roller burnishing
0.7 grinded dedendum transition

e B T P

ball burnishing: danh béng bang bi thép.
dedendum roller burnishing: cdn nhin chiéu cao chan rang.
grinded dedendum transition: mai mon ché chuyén ti€p chiéu cao chan rang.

Size Factor: hé s kich thugc. C6 hai 6 nhdp liéu cho hai banh rang. Nhan mit -~ dé hién
ra bang cic gid tri co san:

Valuo table Yx e
& Al materRls during the greatest joad! gal?ﬂ?ﬁw —}
¢ Non-hardened surface steets h_,,,,h_gfnmld__ . l

1™ Hardened surface steels

" Perritic cast iron

Trong nay c6 cic lya chon dé tinh todn:

® All materials during the greatest load: tat cd vdr liéu khi 1di trong 1én nhat.
® Non-hardened surface steels: thép khong t6i bé mdt.

©® Hardened surface steels: thép 16i bé mdt.

® Ferrictic cast iron: gang ferit:

Tooth Root suface Factor: hé sé bé mdt chan rdng. GO s6.

19.3.4.2 $4 ligu tinh dugce

Nhom Hé sé cua tai trong - Factor of additional load gom:
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Dynamic Factor: hé s6 déng.
Face load Factor  hé 56" luc bé mdt.
2. Tranverse load Factor hé 56 luc ngang.
Total 1ong
: Nhom He s6 ti€p xic - Factor for contact:
f Elasticity Factor: hé sé"dan héi. Gb s6.

1 Zone Factor: hé 56 khu vyc.

Contact Ratio Factor: hé so'ty 56 tiép xiic.
3 Single Pair tooth Contact Factor:  hé so'tiép xiic ting cdp rdang don.

N Life Factor: hé 56 tudi tho.
Speed Factor: hé s6 vén téc.
Helix Angle Factor: hé s6 géc xodn.

Nhém Tudi tho tinh bing gid (house)
IT:
Nhém Hé s6 udn - Factor for Bending

Form Factor: hé sé hinh dang.
Stress Correction Factor:  hé 56 ting sudt dich chinh.
Contact Ratio Factor: hé s&'ty s6'tiép xiic.
Life Factor: hé 6" tudi tho.
Helix Angle Factor: hé 56 géc xodn.
Notch Sensitivity Factor: hé 56 nhay cdt ranh.

Nhém két qua tinh toan - Calculation Results
~ Tai day cho chiing ta két qua clia cac thong s6:
Factor of Safety from Pitting: &ié s¢’an toan an mon.
Factor of Safety from Tooth Breakage: hé s6 an toan dit rdng.
Static Safety in Bending: hé s6'an toan tinh tai géc uon.
Strength Check: kiém tra d¢ an toan. Tai ddy hién gid tri True (t6t) hoac False (khong
an toan).

Calaulation Resulis

Factor of Safety from Pitting sH L2011 it
Factor of Safety from Tooth Breakage  SF  |1.346  |1.3%7
Static Safety in Contact Shst [3.252  |3.262
 Static Safety in Bending skst [2554  [1.743
Strength Check i'l'rue ”

Trong hop thoai Strength Check néu nhan chon B User Factors, hop thoai c6 dang:
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wu Birength Check According te 160 5316:1888 ®
Factors of Adtionat Load e w (i Pk Galajste
Apt:lication Factor XA 2 ;‘]
. Factx e 0% we Q0% o~
[orame it ol [aeability i fooos TE o i
Fack Loaa Factor ep 185 o fies n i
Teamverse L03d Fxctor wn 3877 wa feiw ’
Total ke 462 k4~ Pectors for Bending
Qre-time Oserloatig Fachr wms i  Fotm Factor Fa
: ' [~ Facte Yoa
Materiol Vahas . Sress Comecten
o [2
P G _ feeth with rinviing Hokches Factor ¥Sag
B — . 1 . Y
Gewz Uk : Bguel Gea Rvtor
: Argte Factor
Contact Fatsgue: Limit : Heltx w
Bendirg Fa Limt i Contact Ratis Factor Yept
. Alernatig Load Factor v
Factors for Contact
s v - Proguction Technoligy Fackor n
Efasticity Pottor 2= |ia9si .
e - Life Facbx "
Zote Factr n a7
B — Rhtch Sarsitinty Factor ¥a
1Zonksct RAbO Factor 2ps o772 -
. Site Factir ol
Beyel Gear Factnr x Joss P
A * Tooth Root Surface Factod ¥ i
el Anqle Foctor et p0G3
Sngte Py Tooth Contact Factor 2 fior T AT Canilation Rewits
Life Pactor wm [T AT Faciorof Satery trom fitng §H
b icant Factor a psw " Facky of Safety bom Toom Breakage  5F
Boughness Factor x Static Safety in Contat stay Jag 05
Speed Factor  bem T Static Satety n Bending skt lpse famoa
one s AT em e

Tai day chiing ta phai nhap tét ca cdc s6 liéu sau dé nhan nit Caculate dé c6 két qua tinh
todn tai nhém Calculation Results.

19.3.5 Tinh chon vat liéu

Nhén chon ® Material values calculation
Theo phuong 4n nay, hop thoai c6 dang:

*% Strength Check According fo 160 6336: 1898 ' ' &h

Factors of Additional Load S 5 Liser Foctors Cakoutite
Apohcation Factor U hsostn gt
 F .
D o Durbility th HO00 Xinour
Face Load Foctur (21 P -
2 1 E 3
- Transwerse iLoad Factoy kHa 2
Totat RH G Factots Tor Bendng ;
*
One-time Over loading Faciot * Fotm Factor ;
Matiria| Vahaas . Siress Correction Factor
Gear 1 i);b; s il . H : Jeetn with Grinding oiches Factor k
Gea 2 User Bevel Gear Factor
Coptact Fabgue Limit UHim‘,’EsE_*— %}A“‘H wa Hels Angle Factor 3
v srmsiart ot rist i . E:
Bending Fatigue Limit GRimi13 P ppy  Contd Ratio Factx :
Arternating Load
Factors for Contact ting Load Bactor
Frotucton Tedhnokegy Faco
ERstCty Factor -
Life Factor
Jore Facted
Noteh Sensitivty Factor
Contact Ratio Factor
Sire Factor .
Bewe! Gex Factor 3"
Tooth Reot Sufface Facs
Hehin Angle Factoe :
SEnle Par Tooth Contact Factor = Caloiation Prsutts £
" Life Factr " Fattor of Safety from Pittry 3
Lubr wcant Pactor Factor of Safety from Yooth Bredkage F
Roughniess Facto Static Safetyin Contact
Speed Factor 3 Stabe Salety 0 Bending
Sze Fachy PR Strength Chedk

Nhimg 6 ndo mau tring (duoc kich hoat) 13 s& liéu nhap vao. Nhing 6 mau xim 1a két qua |

tinh duogc.
Nhu vy tai nhém Material Values, chiing ta chi c6 két qua la:
Contact Fatigue Limit: gidi han moi tiép xiic.
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Bending Fatigue Limit: gidi han moi uén.
Chiing ta dua vao két qua ndy dé chon vit liéu tuong ting cho timg banh rang. |

19.3.6 Thié€t k& hinh hoc.

Nhian chon ® Geometry Design
Theo phuong 4n nay, hop thoat cé dang:

% Gtrungth Cheek Acoording to 180 5335:‘“85 %®!
Focioes of Aoditional Load . T user Foctars
Apphication Factor w o E T
s e b
Cyname Face o DS e DTS
Face: Load Factor kb lies ke (65 n
Tota o BoI T ke feER Factors bor Bending )
Qne-time Cvel kxdng Factor s oo * Form Factor Yo 2 heas .
Sterl ke Stress Correcton Packr s A9 ?:«s‘zu
Gear 1 Uces wl Teeth with Geinding Motches Factor Y539 1 N x|
Gear 2 Nodulw castwon e Bgvel Gear Foctor -
Contact Fatigue Limit Tuinss 40 W Heitu Angle Factr » Bae
Bending Fatigue Limit Sumi1y s omm  CoMdtRotofecs e
Altesriating Lond Pactor Ya
Factirs for Conlact
h 5 Seduction Tedwnology Factor mn
Elys bty Foctor b
Life Factor n
Zone Factor h
o . Yoith Sengitivity Factor g
“pnbact Ratw Factor 2 NIT2 .
. Size Factor Yx
Bewel Gear Fachw x
Toath Root Sarface Factor Y
Helu Angle Factor etz .
Single Pair Tooth Contact Fattor Fi:] Cokulation Results
Life Fartor n Factor of Safety from Pittrg
Lubr 3t Factor H . Fator of Safety from Tooth Breakage
Roughness Factor ke . Sttc Safety n Conbyct
Speed Fachr v Static Safety in 8ending
Size Factor 2x Strength Theck
3 ) - -~ ~ < - -~ A" 1t a - \ s -~ - - ~ a, 1
. Nhitng ¢ nao mau trang (duge kich hoat)1a s6 li¢u nhap vao. Nhimg ¢ mau xdm la két qua

tinh duoc.

-19.3.7 Dimensions - cac kich thuéc banh rang

Hop thoai két qua kich thude banh rang sau khi da tinh todn nhu sau:

Banh 1: :

\% Bavel Gears Component Generator: 1. ..

E fin Cropoad Toots Help

3 B @R Be 0 Svegn | Swew | fpen |
= Geometry  Dimensions ! Tolerances | Logd ]
B¥sic Gear Dimensions o

g s ; 7.954 8.7
PoGex] . 5693 pr———

98,082 | ) . ¥ %0. 357

96.082 _._i - - ~L32

Tooth Thickness at Large End se 6447 Cutting Angle oo 17Esia
Compaatie Namber of Teeth oodeM Gulside Cone Angle ay 22905
Enivaient Teeth Nomber T :‘?7118'42 Pitch Diameter in Mxdidle Plane dem 93»6
tormal Fressure Amgie on (188817 Fir mal Madiule i Mikde Plane mmn3.2959
Base Helix Angle Bo 188817 Wirtual Gear Ratic w7
Vartual Center Diskance av :'354.5435)‘ -
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Nhan nit Gear 2 dé c6 két qua ctia bénh 2:

ﬂ‘ Bave! Gearn Cumponon!rciiorrnmb-:r. 1 i
Fie Chotoard Took Hop
s v @ Be O sween  ©  coaume [ Fmeh

Basic Gear Dimensons

Lcery 1 cewz 3669
73561 1.4
£4.561 AR
._i frmeml
! e od 65 el
p [

Yooth Thickness at Large End se iS5 Cutting Angle or 56534
Compaahue Number of Teeth w3269 Outsise Core Angle oa 71672
Eauilent Teeih Mumbet an 9822 Piten Diseneter i Meddie Pane dm A28
tormal fressune Angle on N8E1T Normal Mockule s Middle Plane mmni24742
Base Helrs Age B fissa7 Vetuat Gewr Rato w Pz
Virtuad Center Distance av 6555

Tai day cAc thong s3 hinh hoc duge cho ngay trén hinh vé.

Cac thong s6 khdc nhu sau:

Tooth Thickness at Large End:  bé ddy rang tai ddy 16n cla banh.
Comparative Number of Teeth: 56 ddi chi€u cia rang.
Equivalent Teeth Number:  s6 rang tuong duvong.

-Cutting Angle: gdc cat. :

Outside Cone Angle: gdc con.
Pitch Diameter in Midle Plane: budc rang tai dutng kinh trén méat gitra cha bdnh rang.
Normal Pressure Angle: géc &n khop. '

Base Helix Angle: géc nghiéng co sd cua rang.

Virtual Center Distance: khoéng cdch tam ao.

Normal Module in Midle Plane: md dun phdp trén mat gifta ctia bénh rang.
Virtua! Gear Ratio: ty s6 truyén &o.

19.3.8 Tolerances - cdc gié trj dung sai
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Hop thoai két qué kich thudc bénh rang (Gear) sau khi da tinh todn nhu sau:

™ Bavnl (;DI.TE .t.:m;np.nnun! Gonarztor: 1
Ew Cippoard Jooks  Hep

ge Y : ! H
Bd vd @ Ha @ swength | cokwmte §  Frwh
§eqm!ty| Dimengions  Tolerances I Load ]
Specifition Gear Parameters
oo Gewr | Gewr 2
s ) Limit Ciraserentiat Rur-out m komz ooz
Preasion Specticataon ® Limet (reviation of Avial Pty fot 400075 (200085
Limit Deviation of Easic Bty tpo 40007 (40.008

Gear Parameters

wimd Deviation of Helix Argle Y Dk01
Lemit Deviatioh of Axis Paralielity " D.El—l -
Limit Devsation of Axis Paratlelity 1y fopos

Tai 6 nhap d6 chinh xdc, c6 thé gb s6 hodc nhan nit RaPT chon gid tri c6 sdn.
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Cic két qua khdc nhu sau: :

Limit Deviation of Helix Angle:  dung sai gi6i han cho géc nghiéng.
Limit Deviation of Axis Parallelity: dung sai d¢ song song doc truc X.
Limit Deviation of Axis Parallelity: dung sai do song song doc truc Y.

Limit Circumfenrntial Run-out: dung sai vong trdn hanh trinh.
Limit Deviation of Axis Pitch: dung sai budc rang hudng truc.
Limit Deviation of Base Pitch: dung sai budc rang co s6.

19.4 LUU TRU SO LIEU VA KET QUA

19.4.1 Luu tr( s6 liéu va két qua tinh todn véo dia
Cic s6 lieu nhap vio c6 thé luu dudi dang tép vao dia dé it dung trong cdc cum lap ghép
khac.

19.4.1.1 Luu trir
Trinh don: File = Save as

Thanh cong cu: i
Hop thoai xuat hién:

Savejn |_) My Documenis Y- B ek e

3 "y Adm ) vitme 1 cal
L) Duodesk
MyRecent ' “yDang Duc Hal
N iy Inventor
u k648
£ A My Music

Ceskop -2y pichures

J .angoctan
My D Ty Oldversions
v Documenits . JPHAM HUNG
- _.JSW Log Files
ﬁjg ?@truclcal.cal
My Computer :
ﬁ “é File pame: }Chol. cal ﬂ l Save ]
My Ne!wotk Save as lype: |=.cal ' v Cancel j
Places o

Tai File name: cho tén tép. Phin md rong loai tép nay 1a *.cal.
Nhin Save dé luu trit.

19.4.1.2 M6 tép sb lidu da luu
Trinh don: File = Open

Thanh cong cu: e
Hop thoai xudt hién:
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Look i |7} My Documents o E N Y X -
b - pAdim ﬁﬂuﬂtl.tﬂ ) ’
._453 ) Austadesk 2 virel cal
My Recent ‘yDang T Ha
°°f"‘_"f"‘ " _yInverdor
t”g} kB
" Ay music
Desklop s piciunes
1 INgc am
; Jngoctan
s . JOk¥ersions
My Documents O PHAM HUNG
L ISW Log Fies
4 4 B
Myl:ompuet
o e o e o e e
) o o
i i . ]
MyMeiwark  Filos ol bper {rca <l e |
Flaces {7 Open at (sad-only

Chon tén tép da luu trit s6 liéu tuong ung cla chi tiét dang thlet ke, nhdn Open mo teép.
S6 liéu dugce ap vao cic 6 nhap liéu twong ing dé tinh todn.

19.4.2 Tao van bdn két qué tinh todn . -i

Khi di c6 két qua tinh todn nhu ¥, ching ta c6 thé xuat thanh van ban dé theo ddi hoac
chinh stta cho vio hé so. C6 thé xuat ra dudi dang van ban thong thudng hodc dang trang Web.
Trong hop thoai, dung Iénh:

19.4.2.1 Xuat thanh vin ban théng thudng
Trinh don: Tools = Create Report

Thanh céng cu: : k
Mot van ban dugc xudt sang dang Text:

E\cglcl'rat Natnpa:t -
Fo Edt Format Mew Hao

--- aGuide

<one Height of Teeth - 150

Method of strength calculation: sStrength check calculation
otstribution of Correction: user

Load catculation: Calculates the torque according to the power and Spee

~=~ Basi¢ Paramaters

Gear Ratio = 2,70%9

tangential Pressure Ang1e alpha = 20°

Addéndun a* = 1 (= 3 mm)

Clearance ¢¥ = 0.2 (= 0.6 mn)

root Fillet = 0.3 (= 0,9 mm)

Addendum of Basic Rack = 1.2 (= 3.6 mm)

Helix angle beta « 20°

shaft angle = 90°

Tangential Module mer = 3 mm

Normal module in Middle Plane mmn = 2.4742 mm
Normal Pressure angle alphan = 18 8gyl7’

Base Helix angle betab « 18,8817

virtual Gear Ratioc uv = 7.322

virtual Center Distance av = 198.555 mm

pitch Cone Radius Re = 73,561 mm

pitch cone Radius in Middle Plane Rm = 64,561 mm

< 3

Tai day c6 thé Iuu vao dia, sao chép, chinh stra v.v...
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19.4.2.2 Xuét dudi dang trang Web
Trinh don: Tools © Create HTML Report

Thanh cong cu:
Hop thoai xuat hién dé chon dit liéu xuat ra:

HTML ratocol
- mpguprﬁ[ E—

E22| Table of Gear |
Table of Gear 2

Complete protocol - geometry, force parameters,
%.strength ciosiation.

OK

Cancel

W Use Colors

Comlex protocol: toan bd két qua.
Table of Gear 1: bang két qua cuia banh 1.
Table of Gear 2: bang két qua ciia binh 2.

Dudi day 1a hinh minh hoa toan bd két qua.

-3 Bevel Gears Companeni Generator - Microsofl Internat Explorar

Fie [dt Wes Fguorlos Tools Hop i
”; ,".‘,i : o Semth - Fawetes %\mw & R
“5o0 (Y EyDomuments ard SettingsyradcamiLocal Settings\TemgiCakrothtm ) S [
-
- Bevel Gears Component Generator (Version: 10.0.0)
| 05-08-2005
Guide
Type of Gearing - [SO
Method of Strergth Cakulatior: Strargth chack cakuation
Distribution of Corraction Lkar
Load cakuation Cakuates the torgqus according ta the power and spaad
| Basic Parameters
[ GearRato G femese
Targertal Pressura Argla o f20®
F {Adderchun a* |l (= 3mm)
Cleararca e {8Z (=056 mm)
RAGEFRt b 2 |34 09
Adderdum of Basi Rark 1.2 (= 3.6 mm) v
3.] Tone . . 7 ¥ My Compuber

C6 thé xem, sao chép hoac lira vio dia.
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19.5 PUA CHI TIET VAO BAN VE

19.5.1 Bua cum banh réing vdo ban 1dp

Moi trudmg lam viéc dé dua cum bdnh rang vio [ ban lap ghép (Assambly).
Khi dd c6 ddy dii cac thong s8 hinh hoc cin thi€t, mudn tinh todn lai vin c6 thé thay d6;

phuong an.
Néu khong thay déi tién hanh dua vio ban lap ghép.
o ]
Nhén not . Fosh trong hop thoai chinh dé dua mdi ghép vao ban thiét ké. Hop

thoai hién ra:

Spur Gears Companant Gonerator. &8

?/ Do you want ¥ insert ol compaenents?

Ban ¢6 muén dua vao ban thiét ké khong?
Nhan Yes - cé, No - khong.
Néu moi tredng 12 ban lap ghép, cdc cum banh ring dugc dua vio nhu hinh minh hoa dudi

- day.
Néu khong phai 12 ban lap hoac nhan No, bang thong bio hién ra:
Deslgn Accelerator .. .. &
Lénh nay khong thuc hién dugc tai moi trudng nay.
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Nhdn OK, mét hop thoai moé ta cum bénh rang hién ra:
P I
0 WO

Sndad €@

. Note : EstendedDala
Views:

Gaar 2
-Gear 1 foi 2D
‘Gear 2iot 20
Calcutation

67,7303 Vertex dtance
23,1453 Vertex distance

18 Face width

Tai day nhiing gid tri ndo hién rd thi c6 thé thay déi bing cach g6 gid tri khic vao 6 dé.
Nhan nit Disign dé quay lai tinh todn.

Nhan mit Generate dé dua vao ban lép.
Tai day chi dua dugc timg banh rang mot vio ban ldp.
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19.5.2 Chinh stta bdanh réing
Viéc chinh stra- giong chi tiét thong thudng.
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CHUONG 20

TINH TOAN THIET KE BO TRUYEN DONG
TRUC, BANH VIT - WORM GEARS
Thiét k& va tinh todn kich thudc he truyén dong truc vit, cic thanh phén lyc, va tai trong
ctia hé truyén dong tryc vit véi rang thudng va rang xodn. Tim duge cdc yéu cdu vé vat liéu truc
vit va banh vit. ‘
Cong thiic tinh todn dugc trinh biy tai Chuong 13 - Phén L.

20.1 KHOI TAO CHUGNG TRINH

Khai dong Design Accelerator, hop thoai xuit hién:

+' Design Accelarator S | BBk
File Wew Optons Help
Standards 1SQ ~ ' Content selection: : % Componert Generators
 Component Generators '
‘£n Mechancal Calculators
- 3 Engineer's Handbook
+ - donts
" Shalt Component Genetator
. Beatings :
Sprrgs
- Trangmission Mechanisms 5o
Bear Component Genesalor .~ ' 1 US SR L LT RN R AN N oLl . .
.. Column Comporent Generat . - . Designed for caiculation of dmengions, foice propottions, and loading
. Tolerance Calcudator v ¢ .of woim gearing with common of spial teeth [cylindiical vorm and
" Plate Mechanical Celculatar ) : i globoid gear) Enables a complete design and calculation of worm -

.gesring dmansions. gearing loading. and obtain minkaum requersments
! on gear and woim materiate, L

‘«D\\

LR R R T R T Y

Worm Gears Component Generator . Itemaount 23

Tai 6 Standard nhan niit v chon tiéu chufn k¥ thuat. Trong vi du nay chon ISO.
Ti€p theo chon theo thit tr dudi day:

P .
*~ Design Accelerator o - Component Generators o NASIGES

Hop thoai hién ra:
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A% Warm Gears Component Generator: 1.4 - - E)EE

Level setting

Select Generator lewel
7 Resigoer
™ Ergineer

“ G

¥ Launchat Stwtup

To continue, click Next.

e | fwe | ]

Tai day chon miic d6 sir dung:
® Designer - nha thiét ké.
@ Engineer - ky su.
© Expert - chuyén gia. :
Chon ® Expert - chuyén gia, s€ c6 ddy du cac thong s6 dé cho ra cép banh rang hoan
hao. : :
Nhan Next dé ti€p tuc.
Hop thoati ti€p theo:

i Gulde

Type of Gearing C B ._-Loadcalwlation

* Common - ZN @ pn->M
 Spiral - ZA UM n-->P
' S -
Driving Part O EMe>n
« Worm - Method of Strength Caloslation
& Worm gear * Strength check caloslation
: " Material yalues calalation
Lead Direction . \
- U Geometry Design
* Right ‘ o
. -~ \Worm size calaslation -
: ft -
_l;e. S _ * g--»gamma, di
~ Type of Strength Caladlation: o - gamms ~-> g, dl
* Aooording to CSN 01 4686 " d1-->g, gamma
Geomelry Design

Day [a hop thoai dé chon cdc diéu kién ban ddu (muc tiéu) cho tinh todn thiét ké. .

Bang nay ton tai song song v6i bang nhap s6 liéu vi tinh todn. Méi ldn thay doi cdc 11U
chi tai bang nay, bing nhap s6 liéu thay d6i theo dé phit hop vdi lua chon.

Néu khong thdy bang nay xuat hién, c6 hai cdch dé hién thi:
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Trinh don: Tools = Guide

Thanh cong cu:

20,2 CHON MUC TIEU TINH TOAN
Tir hop thoai trén chiing ta chon cic muc tiéu tinh todn nhu sau:

Nhom Types of gearing - kiéu an khdp.
" Cdc lua chon tinh todn nhur sau:
® Common - ZN: an khép binh thudng.
@ Spiral - ZA: an khép kiéu xodn dc.

Nhém Driving Part - chi tiét chu dong.
Cac lua chon tinh todn nhu sau:
® Worm: truc vit.
® Worm Gear: bénh vit.

Nhém Lead Direction - huéng chuyén dong.
Cic fua chon tinh todn nhy sau:
® Left: tir bén trai.
® Right:  tir bén phai.
Nhom Type of strenght caculation - kiéu tinh sitc bén.
Chi ¢6 mot kiéu: '
® According to CSNO1 4686: theo tiéu chudn CSNO1 4686.
Nhém Load Calculation - tinh todn tai trong
Céc lya chon tinh todn nhu sau:
® P1, n1 —> MKkI: cho luc va van téc guay tinh mo men.
® Mk, n1 —> P1: cho md men va vin toc quay, tinh luc.
® P1, Mk1 --> nl: cho lyc va m6 men tinh van téc quay.

Nhom Method of Strength Calculation - phuong thirc tinh do bén
® Strength Check Calculation: tinh kiém tra do bén. '
® Material values calculation: tinh chon vét liéu.
® Geometry Design: thiét k€ hinh dang.

Nhém Worm size Calculation - tinh kich thuée truc vit
® g ---> gama, d1.
® gama ---> g, d1.
® dl ---> g, gama
Chiing ta nghién cifu ting trudmg hop mot.

203 NHAP 5O LIEU VA TINH TOAN

Viéc nhap s6 ligu dé tinh todn dugc trinh bay theo phuong thiic:
Céc 6 nhap s6 lieu dugc kich hoat phu thuoc vao muc tiéu tinh todn. Sau khi khoi tao
chuong trinh, hop thoai nhap s6 li¢u va tinh toan c6 dang:
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i Warm Gesrs Component Generator : 1 N

fio Clopoard Jodks e y . e _ e .
s s@BE B2 g | cowe | fem
geometry | Dimengions | Tglerances | toza | ‘ o
Basic Parameters : - Main Diameters -
Centet, Distance Worm Dameter Factor a 0 k:;
Gear Rato Helly Angle y 57106 |
Number of Teeth 2 " Worm Pitch Dimeter a1 404995  mm
Viorm gear Unit Cocrection « T &
paule " Mo, Recommended Corection el 55T
Pressure Angle o , wiorm Length b1 %0 »lmm
Unit Tooth Sizes Worm gear Wdth b2 fi6 djem
Adgendym Contact Ratio llosat
Clearance
foot Fjlet .
Trong hop thoai dé tinh todn thi€t k& c6 cdc muyc:
Geometry - cac thong sd hinh hoc. ;
Dimensions - cac kich thudc banh vit, truc vit.
Tolerances - cac gia tri dung sai.
Load - tai treng.
Trong d6 Dimensions, Tolerances la cic két qua tinh toan. _
Ching ta nghién ciiu viéc nhap s6 lieu va tinh todn cha cdc thong s6 hinh hoc
(Geometry) va téi trong (Load) cho timg trudng hop theo muc tiéu dé ra.

20.3.1 Cac théng $8 hinh hoc - Geometry
Duéi day 12 hinh dang va cdc thong s6 hinh hoc ctia bdnh rang con.
bt d=t

fox

o S s T <t e b e i LS e e N
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Hop thoai nhap s ligu:

% Worm Geare Componant Gensrator -1

Fio Chpboord Jools Hel T )
B ¢@ @  ©@e 0 S | o . fpen ]
Geometry | Dimengions | Toerarces | Lopd |
Basic Parametsrs Main Dsameters
Centef Distance . 'Worm Dismeter Factot a ‘ it a
3¢ Ratio Pelix Angle v
Bumber of Teeth 2 BT il — .

- - Worm gear Unit Correction « o7 g
Hodse m Min. Recommended Correction o Y
Fressure Angle o Worm Lgngth o1 661_’ -
unit Tooth Saes Worm gear Wt b2 16 mm
Addendum Contact Ratio Qeeal
Clearance
Fnot Fllet

Nhimg 0 tring 1a s6 liéu cdn nhap vao, nhitng 6 md& 12 két qua tinh todn.

20.3.1.1 Nhém Basic Parameters - cic théng s& co s@
S6 liéu nhap vao:
Center Distance: khoang cdch tam cia tryc vit va banh vit.
Gear Ratio: ty s6 truyén. G6 s6 hoac nhén nit. w chon cdc gid tri ¢6 san.
Number of Teeth: s& ring. Tai day c6 hai 6 nhap s6 ligu: '

Number of Teeth z !2 :

e T .
Tz 143 L

SO rang trén truc vit A T ,
S4 rang trén banh vit

Cic s6 liéu nay lién quan dén ty so truyén. D& chon cdc thong so phi hop, nhédn ndt -4,
mot bang twong quan giifa cdc thong so hién ra:

Number of Teeth 2l 1’5““":;3

22 m 3 X
3.0983

124 1.12 224 -0.3095
155 112 9 -0.4483
155 112 10 - 04305
155 1.12 18 06756
155 1.12 p.1| 0.0529
1% 1.12 10 -0.108
156 112 1.2 0.514
156 112 125 08272 -
1% 142 i4 0.8544
1%6 112 16 0.6389
15% 1.12 18 0.1635
156 112 2 -0457

- QK _ Canoel _ :
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Méi l4n thay d6i z1 (s6 rang trén truc vit), mot bang cdc thong s6 khédc tuong iing hién ra:
22 - 56 rang trén banh vit.
m - mé dun,
q - Worm Diameter Factor: h¢ s6 dudmg kinh truc vit.
X - Worm Gear Unit Correction don vi dich chinh cia banh vit.
Nhén chon mot trong cdc dong thong s6 trong bang, nhan OK két thiic 1énh. Cic gid tr
Module: mo dun. Gid trj nay c6 thé 1dy mot cdch tr dong tai bang néi trén.
Pressure Angle: géc an khap.
Muc tiéu tinh todn chon: Types of gearing -> ® Common - ZN (an khép binh thudng).
O nhap liéu s& cho nhap mé dun va géc an khdp phdp tuyén (Normal) con gid tri tinh duoce 1a mo
dun géc an khép doc truc (Axis).
Normal Axis
Module m |4 | 402 mm

B‘essure Angle o ,2[1 . v) {5!].0918 ﬂ f\_

Muc tiéu tinh todn chon: Types of gearing -> © Spiral - ZA (an khép xody 6¢). O nhap
liéu s€ cho nhap mo dun va géc an khép doc truc (Axis), con gid tri tinh duge 1A mo dun va gée
.an khép phap tuyén (Normal)

Norimat Axis
Module m 402 4 wlmm
Pressure Angle o EII.OQIB - ]2’0 ' vj ﬂf\

20.3.1.2 Nhém Units tooth Sizes - cac thong s6 kich thudc ring
Hop thoai c¢é dang:

Unit Tooth Sizes -
Addendum

Clearance

Root Fillet

S6 liéu nhap vao:

Addendum: chiéu cao du rang. Go s6 hoic nhin nidt w chon cdc gid tri ¢6 san.
Clearance: khe ho.
“Root fillet: cung lugn chan rang. Quan hé giita gid tri nay véi khe ho va géc an
khop duoge tinh theo cong thite:
- c*
rf = —
1-sihe

C6 thé nhan nit » dé ldy gi4 tri theo tinh todn.

20.3.1.3 Nhém Main Diameters - cac dudng kinh chinh
Trong hép thoai:
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Main Diameters

Warm Diameter Factor q 5115 TN
Helix Angle ' y (51022

. Worm Pitrh Diameter dl W@?ﬁ " mm
‘Worm gear Unit Correction b !n"uiga @
Min. Reacommended Correction xminfOS
Worm Length bi ®0 b

Worm gear Width b2 516”

Contact Ratio hees

So liév nhap vao:
wWorm Diameter Factor: hé sé duong kinh truc-vit. G s6 hoidc nhdn nit w 14y theo cdc gid tn

c6 sén. N€u tai 0 s6 rang nhan chon theo bang thong s6 thi s¢ liéu nay dugc ty dong nhap

vao. :

Worm Gear Unit Correction: don vi dich chinh banh vit. G6 $6 hoac nhin niit &3 14y theo cic
gid tri tinh duge. Néu tai 6 s6 rang nhan chon theo bang thong s& thi 6 licu nay dugc tu
dong nhap vao.

Worm Length: chiéu dai truc vit. G& s6 hoac nhdn nit » 18y theo céc gid tri tinh dugc.

Worm Gear Width: bé rong banh vit. G& s6 hodc nhén nit » lay theo céc gid tri tinh duoc.

S6 liéu tinh dugc: -

Helix Angle: goc nghiéng ciia rdng.

Worm Pitch Diameter: diong kinh vong chia trén tryc vit.

Min. Recommended Correction: s dich chinh 167 thiéu nén ding.

Contact Ratio: ty sd'tiép xiic.

20.3.2 Tinh todn tdi trong
Trong hop thoai nhén chon Load. Hop thoai tinh theo tai trong ¢ dang:

3 Worm Gears Companant Gensrator: 1

file Clippoard Tools Help .
& = RE B O stength | Coleuiate | Fosh |
Qeometrﬂ Dlmenglonsl Tolerances Load I
Load
 Morm | Worm gear
Power Pl 00663 kW
Efficiency ] floess
pced - T o
Torgue vk 19894 " N
Feroes . .
#ocial Foree fa 6829 losaris N
fadial Force ro a1sees N
MNormal Force ' Fn !708813? N
Crocumterential Speed v 10053 01005 mfs
Slide Speed w lotoy mjs

Muc tiéu tinh todn:

585

Download tai liéu Ky Thuat Mién Phi tai http://SinhVienKyThuat.Com



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

® P, n —> Mk: cho luc va van téc quay tinh mo men.
So liéu nhap vao:

Tai trong:

Power (Worm) P:  céng sudt (truc vit). G6 s6.

Efficiency n: hi¢u sudt. Mic dinh 13 s6 liéu tinh dugc. Néu nhin & s& la s6

lidu nhap vao. Go s6.
Speed (Worm) n: vdn t6¢c quay (truc vit). G6 s6.

Cdc gid tri nay cta banh vit 1a s6 liéu tinh duoc phy thude vao ty sO truyén.

S6 liéu tinh dwoc:
Tai trong gém:
Torque MK: 6 men.
Luc tic dung lén rang gém:
Tangent Force Ft.  luc tiép tuyén.
Radial Force Fr:  lwc huong tam.
Axial Force Fa: luc doc truc.
Normal Force  Fn:  luc phdp tuyén.
Circumferential Speed v: van 16¢ vanh chia.
Slide Speed vk: vdn téc truot.
® MK, n —> P: cho mé men vi van tSc quay, tinh luc,
Hép thoai duge kich hoat nhu sau:

Download tai liéu Ky Thuat Mién Phi tai http://SinhVienKyThuat.Com

: Worm Worm gear

. Power P jo Jo0663  kw
' Efficiency 7 [Toess

- Speed n §4BD ]12' ‘ ) pm

Torque Mk [1.9894

S0 liéu nhap vao:

Efficiency n: hiéu sudt. Mic dinh 12 s6 li¢u tinh dugc. N&u nhén & sé 1a s6 liéu nhag

vao. GO sd,
Speed n: vdn téc quay. Gb s6.
Torque MK:  mé men. G6 s6.
So liéu tinh duoc:
Tai trong gém:
Power P:  céng sudt.
Luc tdc dung 1én rang nhu trén
@® P, Mk --> n: cho lyc v mo men tinh van tGc quay
Hop thoai duge kich hoat nhur sau:

" |s27864  Nm

Load - - S o
Worm Worm gear

Power P o1 00663 kW

Efficiency 7 joees

Speed n |0 12 rpm

Torgue Mk [1 9894
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$6 lieu nhap vao:

Power P:  céng suat. GO s0O. .
Efficiency n:  hiéu sudt. Mac dinh 12 s6 liéu tinh dugc. Néu nhan M sé 1a s6
liéu nhap vao. GO s0.
Torque Mk: md men. GO s6.

§6 liéu tinh dugc:
Tai trong gom:
Speed n: van téc quay.
Luc tac dung lén rang nhu trén.

20.3.3 Tinh toén siic bén - Strength

Trong tinh todn stic bén, s6 liéu nhap vao phu thudc muc tiéu tinh todn nhu di n6i & phin
irén. Ngoai ra cic tiéu chudn tinh toin nhu ISO, ANSCI, DIN v.v.. ciing cho ra cdc phuong phap
iinh khdc nhau. Trong phdn nay chiing tot chi giGi thi¢u tinh todn theo tieu chuin ISO (mic
dinh).

20.3.4 Tinh kiém tra d6 bén

Trong hop thoai Guide, nhin chon @ Strength Check Calculation
Sau khi chon muc tiéu tinh todn, nhdn mit Strength, hop thoai c6 dang:

148 Strunglh Check According to GEN 01,4886 . B
Factors of Aaditional Load P User Factors Calaslate |

- o
- 1 pta [y f o ‘
b f | Durability th 10000 2| hour
Fare Load Factor Kb 1006 Keb [1.003 _ .
Transverse Load Factor o D722 KR 722 -+ Factors for Bending
Total KA @6 ke 10869 Form Factr
© " Helix Angle Factor
Material Vakses : Ang
e e e . Contact Ratio Factor
Worm {Hardened Steel v .\
O S e s e e nncree - ' Alternating Load Factor
Wor m gear User o
.......... ~=d e Factor
Contact Fatigue Limit Teim 1200 M
[ Size Factor
Bending Fatigue Limit CHim flSJ HFa -
Factors for Contact - Caloulabon Results
Eiasticity Factor T Y " Factor of Safety fram Pitting sHo 1E%e
2ome Factac »n pwT . Factor of Safety from Tooth Breakage s iras -
et : [y
contact Fatio Facter 2005 079 Lost Power P 0w kW
Life Fact _ n ©. Max. Dissipated teat _ O T R
Lubricant Eacbor 7 [l' o Worm Deflaction Factor v E).ooo? " mm
Speed Fact w BT | Strength Check Hrue

20.3.4.1 So liéu nh3p vao

Nhém Hé s6 ciia tai trong - Factor of additional Joad gom:

.4

Applycation Factor KA: hé s6 lic. GB s6 hodc nhan ndt .- dé hién ra bang cic .giz’l tri cé
san:
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Qutput Power

Input Power  ['uently  Light  Medium  Heavy
shocks shotks shocks

fluently 1.25 1.5 1.75
Light shocks 1.1 1.35 16 1.85
Medium shocks 1,25 1.5 1.7% 20
Heavy shoks 1S 1.75 20 225
oK Cancel i

Trong nay c6 cdc cot va cdc hing dé tra cifu:
Input Power: cong suat ddu vio.
Ouput Power: : cong sudt ddu ra.

Cic loai tai trong nhu sau;
fluently: khong va dap.

Light shocks: va dap.nhe.

Medium shocks: va dap trung binh.

Heavy shocks: va dap manh.
One-time Overloading Factor:

‘Nhém Vit liéu - Material Values gom:
Contact Fatigue Limit: gioi han moi tiép xiic. GO s0.
Bending Fatigue Limit: gioi han mdi uén. Go so.

Worm: tryc vit. Nhin nit w dé chon vat liéu cho truc vit,

Worm Gear: banh vit.

i Worm Gear Materiale ISO (8§ ... . . .

hé s6 qud tdi tie thei. GO s0.

Nhdn niit ..} d& chon vat liéu cho bdnh vit. Bang vat liéu hién ra nhu sau:

Download tai liéu Ky Thuat Mién Phi tai http://SinhVienKyThuat.Com

fv wE 3+ Bt I 3
Material [heat treatment | Ren [MPa) | Re/Roi02 MPa] [V [ cHim MPa] | sFIim (MPa] | farim | NFIim | qH | oF E (MPa) [mi | mas ~

| lgreycastieon . _i6tosand 150 75 160 140 75 290 20 8 9 89000 0.25
| 2lorey cast ron into sand 100 100 180 150 9% 250 20 8 9 91000 .25
_Jjorey cast won ito sand 290 §25 200 160 105 253 2% 8 9 J0S00G 0.25
| jgrey castwon inte sang 00 t50 220 170 126 29 20 & 9 113000 0.25
| S|orass Cuzndsil Nt sand 1 80 45 10 100 20 2 8 9 78000 0.35
6| brass CuZn3saiFes inito sand 600 ID 140 195 20 X0 X 8 9 10000 0.35
7 ]orass CuZn3SAIFe3 into gie f3:1] 3D 145 X0 ¥5 X)) A0 & 9 103000 0.35
| _§|brass CuZn35AIFe eentrifugal castag 700 w00 1D 0 Z0 20 I 8 % 10300 0.35

9| auminum bronre CLAKFe3 into sand L1 130 10 X0 150 250 250 8 9 121000 0.32
EEahmhumbrmzeCum&z it die 0 180 110 p.L] 170 250 X0 0§ 9 121000 0.32
11 aluminum bronze CUAILOFeAN inta sand €00 20 11 A5 D0 X 2D 8 9 17000 0.32
 12{alminum bronze CUAILOFe4Ni into die 00 X1 25 20 X X0 8 ¢ 13000 0.32
| 13} tn bronze CuSnS2n5Pos nto sand 150 121 60 100 MW XN 8 7 101000 0.3
14 th bronze CuSNSInSFHS nito die 180 10 65 15 85 20 =0 8 9 101000 0.3
' 15|t bronze CusnS2nSeoS centr ifugat casting 180 (% 65 13 $5 290 20 8 9 101000 0.3
16| bin bronze CuSnBZnéfb3 o $and i70 100 65 110 70 293 X0 3 9 104000 0.3
| 17| tin bronze CuSn8ZnéFb3 into die 190 110 70 10 90 2 250 8 9 104000 0.3
| 18] tin twonze CUSNBZNERD3 centrifugal casting 190 e 70 160 100 20 20 8 9 104000 0.31
19 tn beonze CuSniOMERL centr ifugal ;asting 00 180 100 o0 10 20 220 a8 9 109000 G.H
( H

: ¢ tm vt Tiew, dénh diu, nhan nit 3 06 khing dinh vat lieu duoe
Dung thanh truot dé tim vat liéu, ddnh ddu, nhan nit dé khang dinh vat hiéu duc

chon.

Nhom Hé sé tiép xiic - Factor for contact:
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Lubricant Factor: hé 56 boi tron.
Size Factor: hé sé kich thuoc.

Nhom Tudi tho tinh bang gio (house)
Durability: tuéi tho. Go s6 gid.

Nhom Heé s0 uén - Factor for Bending

Alternate Load Factor: iié s6'tdi trong chuyén doi. C6 hai 6 nhap liéu cho hai banh rang.

H -
Gd s6 hodce nhén nut Z1dé hien ra bang cdc gid tri c6 sén:

0.7 alternating load (e.q. inserted gear)
0.85-0.7 reversible operation -

Chon gi4 tri theo bang cdc gia tri:
repeated: chu k¥ méi tudn hoan.
alternating load: tdi trong chuyéhn doi.
reversible operation: tdi trong dao chiéu.
Size Factor: hé 56 kich thicée. GB s6.

20.3.4.2 So liéu tinh dugc

Nhém Heé s6 ctia tai trong - Factor of additional load gbém:

Dynamic Factor: hé so dong.
Face load Factor hé s6 hic bé mdt.
Tranverse load Factor hé 36 lue ngang.
Total tong
Nhém Heé sé tiép xic - Factor for contact:
Elasticity Factor: hé sé dan hoi. G so.
Zone Factor: hé s6 khu vuc.
Contact Ratio Factor: lié s6'ty 56 tiép xiic.
Life Factor: hé s&"tudi tho.
Nhom Hé s6 uon - Factor for Bending
Form Factor: hé sé hinh dang.
Helix Angle Factor: hé sé gbc xoan.
Contact Ratio Factor: hé s6'1y s6 tiép xiic.
Life Factor: hé 56 tudi tho.

Nhém két qua tinh toan - Calculation Results
Tai day cho chiing ta két qua ciia cdc thong so:
Factor of Safety from Pitting: 1é s6 an toan dn mon.
Factor of Safety from Tooth Breakage: hé s6 an toan duit rdng.
Lost Power: tén thdt céng sudi.
Max. Dissipated heat; tdn nhiét 16i da.
Worm Deflection Factor: hé s6 bién dang cua truc vit.
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Strength Check: kiém tra dé an toan. Tai day hién gia trj True (t6t) hoac Falt (khong an

toan).

Calaulation Results - -
Factor of Safety from Pitting

Factor of Safety from Tooth Breakage

Lost Power
- Max, Dissipated Heat
Worm Deflection Factor
| Strength Check

SH
SF
Pz
Q
¥

[1896

[17.25%

oo kw

[osis Kkw

l0.0007  mm

?JTrue

Trong hop thoai Strength Check néu nhén chon User Factors, hﬁp thoai ¢6 dang:

N‘ﬁ stmnglh Check Accnrdlng to CSN 01 4535

Factors of Additional Load
Application Factor - o F27E|
Owiamic Factor we | w i
Face Load Factor b [1oos w1003
Transverse Load Factor K 0722 KPa 0722
Totat KH 0871 KF o859

. Material Values ‘ N
whem [Hordened Steel -]
wamgex s ]
Contact Fatique Limit Cimin0 Mm
Bending Fatigue Limit Grim i M
Factors for Contact '
Etasticity Factor e jisaser
2one Factor m ez
Contact Ratio Factor 2ps Dam
Life Factor n iz
Lubr ieant Factor a
Speed Factor w W

Durability

th {10000 =] how
e D ,
* Form Factor v ise
" Helix Angle Factor w g
 Cantact Ratio Factor Yeps 0633
Atternating Load Factor  [I7E]
Life Factor w T
" Size Factor w o il
 Colntin s -
©. Factor of Safety from Pitting SH f15%
: : FPattrr of Safety fiom Yooth Breakage SF 15“?5;’;—
© Lost Power Pz [00F kW
© ' M. Dissipated Heat q osie kw
" \rm Defsection Factor y fém”” mm
i Strength Chedk Tre T

Tai day chiing ta phai nhap 14t ci cdc s6 liéu sau dé nhdn niit Caculate dé c6 két qua tinh

toan tai nhom Calculation Results.

20.3.5 Tinh chon vt liéu

Nhin chon ©® Material values calculation
Theo phuong 4n nay, hop thoai ¢é dang:
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FLL

stranglh Check According to CBND1 4606

Factors ol Additional Load r Ca_!o.llate
application Facked KA f12 _ﬂ
N
pnamic Factr AP Durabilily
#acx Load Factor kb {1os6 Mo 1003 o
Transverse Load Factor Ko 0722 ¥R 0722 Factors for Gending
ol KH o7z xF 0869 Form Factor
Helix Angle Factor
Material Valies ;
e i e v e i Contact Ratio Factor
Worm {Hardened 5teal -
e L e e e , Alternating Load Factor
a LUser i .
worm g# . i e Life Factor
Fatigue Limit tHim {117 MPa
Contact Eatigu s e Size Factor
gending Fatigue Limit Gamli3 W
s for Contact Cakulation Results
Elasticity Fatt 78 h 4981 Factor of Safety from Pitting
200 F 7h [2493 - ., Factor of Safety from Teoth Breaskage
Contact Ratio Factme Zeps 7M.  Lost Power Pz ?“ o
Life F m fma Max. Dissipated Heat 0 0518 kW
Lubricant Fackor a j T . Worim Defiection Factor y  looodr mm
j . sremoth Check B

Nhitng 6 nao mau tring (dugc kich hoat) 12 s6 liéu nhap vao. Nhitng 6 mau xdm la két qua
tinh duoc.

Nhu viy tai nhém Material Values, chiing ta chon vat liéu cho truc vit va cé k&t qua tinh
duoc 1a: '

Contact Fatigue Limit: gidi han mdi tiép xiic.

Bending Fatigue Limit: gidi han moi uén.

Chiing ta dua vio két quéa nay dé chon vat liéu tuong tng cho béanh vit.

20.3.6 Thiét k& hinh hoc

Nhin chon ©® Geometry Design
Theo phuong an nay, hop thoai ¢6 dang:

i Etrength Check Accerding 1o GEN 0f 4686

Factes of Aggitional Load {7 ser Factoes'
Application Factor
Dwnamic Factor
! Durability
! Face Load Factor
Transver sz Load Fattor  for Bending ~
Total Form Factor f,
Helon Angle Factor 0.
Material Values i -
i e i L i e Conlact Ratio Factor |
i Woem ‘Hardened Steel
- N A - i Alternating Load Factor
Woem Qe User e [
T B MPa Life Factor :
Contact Fatigue Limit Him 117 i
Eatigue S Size Factor Y i
fendng Fatigue Lamst Grim 3 MFy
i
D Facters for Contact Calculation Aesults _
- Elastcity Fattor Factor of Safety from Pitting SH 12% B
E Zone Factor : Factor of Safety from Tooth Breakage SF 2051
| Contact Ratio Factor Zeps DTH Lost Pover 00X W
Ute Factr n ;17:54' M. Brspated Heat Q ;p.ﬁllﬁ KW
i Lkesnt Factor i 1 h whom Deflection Factr v. ntpuu . _mm
, Speed Factor o 3 Strength Cheek True
—
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Nhimng 6 nio mau tréng (dugc kich hoat) 1a s6 liéu nhap vao. Nhilng 0 mau xdm 1a két qua
tinh dugc.

20.3.7 Dimensions - céc kich thudc tryc va banh vit

Hop thoai két qua kich thudc banh rang sau khi da tinh todn nhw sau:

ﬂﬁ'Worm‘Gn_a.rs cﬁ;ﬁpﬁnnﬁf Gﬂﬁﬁﬂlbr;-i I
fw  Clppoard Tooh  Help

e s A B¢ O s | oo | e
geomelry Dimen:ml‘rglermsil.nadl
Basic Dimensions. :

5.5437 5.5407 ; - : K
1334364
133,48
L 142
141
15285
Cucular Pitch pn i
Work ALch Diameter ow 147 Tan. Cacuiar Pitch pv |
Cx;mahn Numbet of Teeth v mmis Lead ] .
Base Helix Angle ¥o 5we3 Base Croular Pitch ob  i10.4801

Tai day cdc thong s6 hinh hoc duoc cho ngay trén hinh vé.
Céc thong s6 khac nhu sau:

Work Pitch Diameter: duong kinh vong chia.
Comparative Number of Teeth: s6 ddi chiéu ctia rang.

Base Helix Angle: goc nghiéng co sd clla rang.
Circular Pitch: budc vong.

Tan. Circular Pitch:  budc vong ti€p xiic.

Lead: dan hudng.

Base Circular Pitch:  budc vong co s&.

20.3.8 Tolerances - cdc gid tri dung sai

Hop thoai két qua kich thuée banh rang (Gear) sau khi da tinh todn nhu sau:

14% Worm Gears Comporant Gonerator ;1 ) - o - . BE®

Fée Cxboxe Ious doo
Ha & @ e Swength | Qawukte D Frkn
geomln'yl Dimensiors  Vgierances |U>V’]
Specdiction Gear Parameters
T S Worm Whorm Joi
i R Poiagl R 44
o LT vimit Ciraunviereritial Pun-cut Ao 0m? 0%
Precinaon Specifmton -7-7-0d - e e
) Limit Deviation of Axsal Ptch fpt 40012 20014
Geal Parameters Limit Geveation of Basic Fitch for 40011 40013
Guaranteed Backlwsh me 9046
Limit e viation of Center Cistance fa  HOME , e
: Upper Denat. of Toodh Thackress B 0103 -0Li03
Limit Devalaon o) Shafl e R 00612 .
Gower Deviat. ut Teoth Thckiess e 01l AT S}

. )
Tai 6 nhap do chinh xéc, ¢6 thé gb s6 hodc nhin niit Y1 dé chon gia tri ¢6 san.
Céc két qua khic nhu sau:
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gi6i han 1di.

Limit Deviation of Center Distance: dung sai gi6i han cho khoang cdch tam.

" Limit Deviation of Shaft Angle:

dung sai géc cla truc.

Limit Deviation of Axis Parallelity: dung sai do song song doc tryc Y.

Limit Circumfenrntial Run-out:
Limit Deviation of Axis Pitch:

Limit Deviation of Base Pitch:
Upper Deviat. of Tooth Thickness:
Lower Deviat. of Tooth Thickness:

dung sai vong tron hanh trinh.
dung sai budc ring huéng truc.
dung sai bu6c ring co sd.
dung sai trén ctia bé ddy rang.
dung sai dudi clia bé ddy rang.

20.4 LUU TRU SO LIEU VA KET QUA

20.4.1 Luu trT s6 liéu vé két qua tinh todn vao dia

Cic 6 lieu nhap vio c6 thé luu dudi dang 1ép vao dia dé sir dung trong cdc cum lap ghép

khac.

20.4.1.1 Luu trir
Trinh don: File © Save as

Thanh cong cu: &
Hop thoai xudt hién:

Save Ax

Save .} My Documents ..:.! : c¥ M-
b = Adim it witeng 1 .k
LB i Auodesk :
My Recent - yDang Due Ha
) Inventor
kA8
My Musikc
My Pictures
* ~NgocLam
/ _Jngoctan
<o i _30Mdversions
My Docurments PHAM HUNG
. LISW Log Files
»B'Q i rucica.cal
My Computet ‘
Q)  Flepame {Chot.cal 3] Y
My Heuﬁoak Save as type: [-ca vl Cancel i
Places et e

Tai File name: cho tén t&p. Phin md rong loai tép nay la *.cal.

Nhan Save dé lwvu trit.

20.4.1.2 M@ tép s6 liéu da luu
Trinh don: File = Open

Thanh cong cu:
Hop thoai xudt hién:
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Look i | ..} My Documerds A T i 3 e 5
, i iAdim ghwl.chcd ' ' V ‘
L ‘) L Zafaodesk. Q vitme |.cal
MyRecent  : yDang Duc Hal
Docunents_irwentor
(s DkEAD
- By Musc
Desktop TAmy Putures
. JNgocLam
J ATacton
e  AOMYErSions
My Brocuments CIPHAM NG
L '.:gsw Log Files
I -
My Compates
W) Fememe  fooed o [ ]
MyNeiwok  Fiesolboe [ ca -l
Places " Open as jead-onky

Chon tén tép da luu trif s6 liéu twong tng cha chi tiét dang thiét k€, nhin Open mé tép.
S6 lieu dugc dp vao cdc 6 nhap liéu tuong tmg dé tinh todn.

20.4.2 Tgo van bdan két qud tinh todn
- Khi dd c6 két qua tinh todn nhv ¥, chiing ta ¢6 thé xudt thanh van ban dé theo doi hoac
chinh sira cho vao hd so. C6 thé xuat ra dudi dang van béan thong thudng hoac dang trang Web.
Trong hdp thoai, diing 1énh:

20.4.2.1 Xuat thanh vin ban théng thudng
Trinh don: Tools = Create Report

Thanh cong cu: :
Mot van ban duge xudt sang dang Text:

B CaicProf - Notepad
Bl Eot Fomal View Hep

--- Guide

Type of Gearing : 150
Type of Gearing : spiral - za ;
priving Part: worm 3
Lead pirection: right ’

Method of strength caleulation: strength check calculation

worm size calculation: calculates the worm pitch diameter and helix ang ER
toad calculation: calculates the speed according Tto the power and torqu 3

-== Bastc Farameters

Gear Patio = 40

Pressure Angle alpha = 20°

Helix angle gamta = 5, 71067

Module m = .24 mn

Center Distance a = 56 =0.045 mm
Base Helix Anﬁie gaimmab = 5.3683°
Circular Pitch pn™= 7.0022 mm

Tan. <ircular Pitch px = 7.0372 mm
Base Circular pltch pb = 6.6128 mm
Lead pz = 7.0372 mm ;
worm Ciameter Factor q = 10 ;
addendum a% = 1 (= 2.24 mm) ks
Clearance <% = (.2 (= 0.448 pm) 5

TR B

< >

Tai day c6 thé luu vio dia, sao chép, chinh sira v.v... g
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20.4.2.2 Xuat dudi dang trang Web

Trinh don: Tools = Create HTML Report

Thanh cong cu: €
Hop thoai xust hién dé chon di liéu xust ra:

HTML Protocol

mplex protoesl
E25 Table of Worm
Table of Worm gear

e

_Cancel I

W Use Colors

orripiebe probocol - geometry, force paramebers,
trength caleulation,
}

Comlex protocol: toan bd két qua.

Table of Worm: bang két qua cua truc vit.

Table of Worm Gear: bang két qua ciia banh vit.
Duéi day 14 hinh minh hoa toan bd két qua.

7} Worm Gaars Companent Genarator - Microsoft Intarnet Explorar

Eie £t Wow Fgvories Jooks  Hep

F . * - ¥ L
) L, Sewth " Favorites Whrea £4

- 05-14-2005

| Guide

Type of Gaarng © IS0

Type of Gearirg - Spiral - ZA

Drivirg Part: Worm

Lead Diwetthion Right

Methed of Strangth Cakculation Strength check calculation

:

dameter factor
L oad calcuation Calkudates tha spaed according to the powar and torque

Baslc Parameters

Worm Gears Component Generator (Version: 10.0.0).

Worm sze calcudation Caleulates the worm pitch diamatar and helix angle according to the worm

Gaar Ratio 40

| Pressure Angle o - [200

' [Halix Argle y 57106 '

N S e T

C6 thé xem, sao chép hoic luu vao dia.
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20.5 PUA CHI TIET VAO BAN VE

20.5.1 Dua cym tryc - banh vit vdo bén lép

Moi tridmg tam viéc d€ dua cum béanh rang vio 1a ban 1ip ghép (Assambly).

Khi da ¢6 ddy dii cdc thong s6 hinh hoc cdn thiét, mudn tinh todn lai vAn c6 thé thay dé;
phuong an. '

Néu khong thay déi tién hanh dua vao ban ldp ghép.

Nhdn niit Frish | trong hop thoai chinh d€ dwa méi ghép vao bén thiét k&. Hop
thoai hién ra:

Spur Gears Component Gensrator i)

:.’r/ Do you want 10 nsort all components?

Ban ¢6 mu6n dua vao ban thiét k& khong?
Nhan Yes - ¢6, No - khong. -
Néu moi truémg 1a ban 14p ghép, cdc cum bdnh rang dugc dua vao nhu hinh minh hoa dudi

< day.
Néu khong phai 1a ban lap hoac nhdn No, bang thong béo hién ra:
Dﬁslgn Acf:atnmto.-r - Lndi 4l
Lénh nay khong thuc hién dugc tai méi trudng nay.
Nhén OK, mot hop thoai moé ta cum truc - banh vit hién ra:
596
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4 Veorm Gears

™ WO

‘Standard  Edk | Note . Extended Data,

Views:

' Worm gear
‘Worm for 2D
Woarm gear for 2D
Calculation

Generate

Center distance N
3 Piessureangle
36 Facewidh
03 Clemrance.
: ' Pitch diameter

itch diameter

utside. diarstar .

Tai day nhitng gid tri nao hién rd thi ¢ thé thay déi bang cdch gb gia tri khic vao 6 do.
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Nhén nit Disign dé quay lai tinh todn.
Nhan niit Generate dé dua vao ban lap.
Tai day chi dua duoc timg chi tiét mot vio ban lap.

20.5.2 Chinh sda chiﬁé’i
Viéc chinh sira giéng nhu cdc chi tiét thong thudng.
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CHUONG 21
TINH TOAN THIET KE BO TRUYEN XICH - CHAINS

Thiét k& céc bo truyén dong xich véi xich méc va xich lan, va cung cip mot thiét k€ ddy
i1 vé cdc chi ti€t d6. Chuong trinh bao gém hai phuong phdp tinh todn: tinh todn thi¢t ke va tinh
toan siic bén. Tinh todn thi€t k& thuc hién mot thiét k€& xich dugc can cif vao déc tinh bd truyén
do ngudi sit dung xdc dinh. Tinh todn sitc bén thuc hién kiém tra siic bén cGa loai xich dugc

chon. .
Cong thitc tinh toan duoc trinh bay tai Chuong 14 - Phan L.

»1.1 KHOI TAO CHUONG TRINH
Khai dong Design Accelera‘ioi':hép thoai xudt hién:

«' Denga Accelerator .
El Yeu Opiom i
Standwd:: 153G v Londerd selachon . N Conponere hens 2 ~

 Compenent Geres s . -
2 echarw ol Cacrinar: h

- L3 Eogrmsrs Hnbaok
e Jewds

A

Shalt Coergionete G Kor
Bewrgs

Speys

Tisnmmsoon Meshanme T3 S8 -
oo Comgwawnd frarmahog 2 - 77T

Cabrv Component Gpanet 4 User bty . .
Tobes st Cakafedcs Cebodtas chm ramgs it 4

Syechonin Bty

Figie Machanca St s ipesciet and 1okbes thaet aed
e & frorlz & Comoee datiys of
&! o Pl tham The crogom e
: S : prryyongis fruli=d :
: T St A rheng®y .
. i  caitaton. The desn vi
Reke: Ehavs Compunent. i R, T
s

Tai 6 Standard nhan nit v chon tiéu chudn k§ thuat. Trong vi du nay chon ISO.
Tiép theo chon theo thit uy dudi day:

+® . 5
SEVERIURDEUH G .\ Component Generators =

Hop thoai hién ra:

G+ Holler Chains Companent Genarator 2 1 - 121

Level setting

Serdect Gererttor bvel
7 Pesgrwr
" Engincer
* Fapaed

W {anch 2 St

To contrwe, ok Next .

Tai day chon muic d¢ sir dung:

® Designer - nha thiét ké.-

@ Engineer - k¥ su.

® Expert -chuyéngia. |

Chon © Expert - chuyén gia, s& c6 ddy di cdc thong s6 dé& cho ra ciip dia rang hoan héo.
Nhan Next dé tiép tuc.
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Hop thoati tiép theo:

- Length Calculation
£ Siding sprocket goordinates
“Type of Strength Cakculation
" Seloct chain type
& Strength Check

Load cakulation

& P1, 01> Mkl

7 Mk, 0l -->P1

7 P1, MKl --> 0l

# Odd and even
¢ Ontygen S
Calculates the number of chain links according to the
sprocket coordinates

Day 12 hop thoai dé chon céc diéu kién ban ddu (muc tiéu) cho tinh todn thiét ké.

Bang nily 16n tai song song vdi bang nhap s& liéu va tinh todn. Méi 14n thay déi cdc tiéu
chi tai bang ndy, bang nhap s6 liéu thay ddi theo dé phi hop vdi lua chon.

Néu khong thdy bang nay xudt hién, c6 hai cach dé hién thi:

Trinh don: Tools = Guide

[(=]
Thanh céng cu:

21.2 CHON MUC TIEU TINH TOAN

Tir hop thoai trén chiing ta chon cic muc tiéu tinh todn nhu sau:

Nhém Length Caculation - tinh chiéu dai.
Cac lya chon tinh todn nhur sau:
©® Number of Chains Links: tinh s6 mat xich.
® Sliding Sprocket coordinates: tinh theo thong s& xé dich ctia dia xich.

Nhém Type of Strength Caculation - kiéu tinh sirc bén.
@ Select Chain Type: chon kiéu xich. : 3
© Strength Check: kiém tra do bén. ' S

Nhém Load Calculation - tinh toan tai trong E
Céc lya chon tinh todn nhu sau:
® P1, nl —> MK1: cho cong suft va vin t6c quay tinh mé men xoan.
® Mk1, n1 —> P1: cho mé men xoén va van t6c quay, tinh cong sudt.
® P1, Mkl --> n1: cho cong sudt vd mo6 men xoan tinh vin t6c quay.

Nhém Number of Chain Links - s6 mat xich.
Cac lva chon tinh toan nhu sau: "' i
® Odd and Even: chin va lé.
® Only Even: chi 1y so chan.
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213 NHAP SO LIEU VA TINH TOAN

Viéc nhap s6 liéu dé tinh todn dugc trinh bay theo phu‘orng thic:
Cic 6 nhap s6 liéu dugc kich hoat phu thudc vac muc tieu tinh todn. Sau khi khdi tao
chuong trinh, hop thoai nhap s6 liéu va tinh todn cé dang:

&+ Roller Chains Cemponent Geaerator - 1
Bo Clopoare Took tob | |
& B &@ Be @ O oicios AU B NN

gaometry | Dmengions | strength | Besonance|

Basic Parameters.

s ol Chi oot Gt T T e s
powver S
Humber of Sprockets
Nugniber of Chan Strands
Numbee of Chain Links

Sprockets Pacamelers ' 1
Gear Ratio ' ' Bz v
Hyber of Testh N o fis i

Speed n b0 [aeasis ey

Torgue 1 fEecT wasT T T 77
oyt R o N " -

Trong hop thoai dé tinh todn thiét k€ c6 cic muc:

Geometry - cac thdng so hinh hoc.

Dimensions - cac kich thudc dia xich, day xich.

Strength Calculation - tinh do bén.

Trong d6 Dimensions ia cic két qua tinh todn. :

Chiing ta nghién ciu viéc nhap s6 liéu va tinh todn ciia cic théng s hinh hoc
(Geometry) va tai trong (Load) cho timg trudng hop theo muc tieu dé ra.

21.3.1 Céac théng s& hinh hoc - Geometry
Dudi day 12 hinh dang va cac thong s6 hinh hoc cia bo truyén dong xich. -

o

N

Hop thoai nhap so ligu:
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2= Roller Chains Compeonent Generator @ 1

Eis Cippoard Jooks Hep

s R 2@ Heoeny N
Geometry I Dmensons] itrenqth ] gesonance}

Basic Parameters

T e e . e
Power ' - P

cthaency 2 Be

pumber of Sprockets K

Murber of Chgin Strands

Number of Chain Links X}

Sprockets Parameters ' . g

Gear Ratio i 2~}

Mrber of Teeth O (I I = I

Speed o dase T 18 1810 |

Torgue T 19594 faz4s I

Power Ratio Px [ —

-Nhimng 6 tring 14 s6 liéu cdn nhdp vao, nhitng 6 mo la ket qua tinh todn.

21.3.1.1 Nhém Basic Parameters - cac thong sé co sd

Nhin nit w tai ddong ddu tien dé cheon loat xich.
Cic loai xich tiéu chudn dugc cho trong bang bén canh. Nhén trdi chuét d€ chon.

mm.‘a

9.525 5.72
08 A 12,700 7.92 7.85 3
08B 12200 . 851 775 3~
[< ¥

Tiép theo 1a tai trong va cc tham s6 khéc.
Power P: céng sudt. Go s6. Gid tri ndy dugc kich hoat hay khéng phu thudc vio muc tiéu tinh
todn phén tai trong tai hop thoai Guide. Céc trudng hop dugc minh hoa dudi day:
- Pugc kich hoat (nhap s6) trong céc lua chon: ® P1, nl —> MKI1: cho cong sudt va
van t6c quay tinh mé men xodn hoac ® P1, Mkl --> nl: cho céng sudt vd mo men
xodn tinh vdn téc quay.
- Khéng dugce kich hoat (s6 liéu tinh du'ao) ® Mk1, n1 —> P1: cho mé men xodn
: va vdn téc quay, tinh céng sudt.
Efficiency n: hiéu sudt. G6 s0.
Number of Spockets: s dia xich. G& s6 hoac nhdn niit ~14é tang, giam gid tri. T6i thiéu la 2,
t6i da la 4.
Number of chain Strand: s ddy xich. Go s(") hodc nhdn nit - = dé tang, giam gid tri. Tol thiéu
lal,t6idala3.
Number of Chain links: sé" mdr xich. Néu tai hop thoai Guide chon ® Sliding Sprocket
coordinates: tinh theo théng sé xé dich ciia dia xich thi 6 nay duge kich hoat con cdc truong
hop khac thi khong.

602

Download tai lieu Ky Thuat Mién Phi tai http://SinhVienKyThuat.Com

L Lpfa s B )



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Download tai liéu Ky Thuat Mién Phi tai http://SinhVienKyThuat.Com

21.3.1.2 Nhém Sprocket Parameters - cac théng s6 dia xich

Trong hop thoai:

”__f Cdc dia xich

. sprackets Parameters : - li 2‘ . g A '1 2
Gear Ratio : i 2 vl loees7 wi i @i
Number of Teeth N rf;fvm‘::: E:r‘__m:j {13 '*“i i -*— e l
speed n o jed T Pieens [ssaeeez [553.6462  rpm
Torgue ‘ T foess 4.245 o | ™ Nm
Power Ratia Px T I R, B e

Gear Ratio: 7 56" truyén. Tai day cdc 6 gid tri dugc kich hoat phy thudc vao sO luong dia xich
cho tai 6 Number of Sheaves. M3i 6 1a ty s6 truyén tir dia nay dén dia kia. Vidu 6 nim
gifta s6 | va s6 2 1a ty s6 truyén gilta dial va dia2.

Number of Teeth: sd'rdng. C6 thé go sd hodc nhan niit ew dé tang giam gid tri.

Torque: md men xodn. Go s6. Gid tri nay duge kich hoat hay khong phu thudc vao muc tiéu tinh

to4n phdn tai trong tai hop thoai Guide. Céc trudng hop duge minh hoa dudi day:

- Duoc kich hoat (nhap s6) trong céc lya chon: @ P1, MK1 --> nl: cho céng sudt va
mé men tinh van toc quay va @ Mk1, n1 —> P1: cho mé men va van 16c quay, tinh
cong sudt.

- Khong dugc kich hoat (s6 ligu tinh duge): ® P1, nl —> MKk1: cho céng sudt va
vdn 1oc quay tinh mé men xodn.

. El “’ " a - at - - » "“":““’] ) . .
Power Ratio: 1y s6 cong sudt. GO so hoic nhdn nit -+ dé tang, giam gia tri.

l____i 8 - vi tri cdc dia xich va cach bé tri day xich.

Hop thoai xuat hién:

9+ Coordinales .

T T S, S
¥ Condnate b prse " lwan H e
{Coxdnste BT jenes T tesass T f T Tam
Conler Distarvs e s T
S Sorockat " Ha & ver < Ne i
Chan Paskon ! Outede ! Outede i Ouide i
Rord et ol . i PO
N ) "\
~ / \
g \ \
"y i
F3 .
. - _;-’/ :
\ y
\\ /./
T .
7 N e
( . ) .
\\‘C.__'_/'/

Trong nay c6 hinh cdc dia xich (s lugng phu thugc vao gid tri dia xich cho trong 6 nhap
ligu). Cdc tham s0 khic nhu sau:
X Coordinate, Y Coordinate: toa dé X, Y cita cdc dia. Goc toa dé Ia tam cla dia 1.
Center Distance: khodng cdch giita cdc tdm dia xich. '

CAc gid tri nay c6 thé thay déi bing cich go truc tiép hoac dung chudt di chuyén tam cla
ching trén hinh vé.
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Slidiich Sprocket: su trieot cria dia xich. Nhan chon ® Yes hoac No.
Chain Paosition: vi tri ciia ddy xich trén dia xich. C6 hai trang thdi Outside (bén ngoai) va
Inside (bén trong). Hinh du6i minh hoa vi tri clia day xich doi véi dia 3 vadia |.

- G oordmuins

¥
1

Round Increment: gid tri gia tdng budc di chuyén con tré khi di chuyén tam cia cdc banh. Gd
s6
Default: giiz nguyén vi tri dd cho trong tinh todn.

21.3.2 Tinh toan stc bén - Strength Calculation

Trong tinh todn siic bén, s6 liéu nhap vao phu thuéc muc tiéu tinh todn nhur da néi ¢ phin
trén. Ngoai ra cic tiéu chudn tinh todn nhu ISO, ANSCI, DIN v.v.. cling cho ra cdc phuong phap
tinh khdc nhau. Trong phdn nay chiing toi chi glm thiéu tinh todn theo tiéu chudn ISO (mic
dinh).

21.3.2.1 Tinh kiém tra dé bén
Trong hop thoai chinh, nhan muc Strength Calculation, hOp thoai ¢6 dang

- ﬂullerChdms Compont:nt{}nnerd(or 1

Ede Ciphoard Jools Hep
B vE dE  He O » L ..
Gaometsyl Dimensions Strenoth |gasmance] ) «
Factors Strength Check
Stroke Factor ¥ lrl Static Safety Factor ls i74.642 Y
Libvication Eactor g = Dynamic Safety Factor W 74642 w67
Reguired Chain Lie th 110000 Tihowr  Colculoted Joint Pressure p4T5 MPa
Max, £hain Elongation @ 3 T % Alowsble Jont Pressure pa 16.498  MPa
Cakculsted Chan Lie th 618631  how
Forces Pins and Plates Life thi |029€+12 hour
N e B Rollers and Bushings Li'e thy 345245 howr
Sprocket Tractive Force F 1104“16"7” [ strength Chack True
Sprocket Centrfupal Force Ff r03320 N ':é;‘
Total Tenske Force froll04498 N
Crcumferentisl Speed v 0% mis
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1- S6 liéu nhap vao

Nhom He s6 - Factors
gtrocke Factor: h¢é sé'va ddp. Gb s6 hoac nhan nit =lag hién ra bang cdc gid tri c6 sin:

Rroka Factor ¥ ' I"a' ..... 'Z:“: :
Dtrven Work Machmes ; Driving Machanes :

e b R A e e e

necuocdng St 08 COMpeassons Int.combustion L.5. angines (1 cyinder)

Rubrocakm dotblo-staqe cmuusws [t combustion L. 5.engnes (2 cylnders)
Int.combustion H.5. erdwsﬂo?cyi'ders)
trt.combustion H. 5.engines (4 cylnders

et combustion M. 5. m(bcﬁ\dusandmu)

v !

Mean vakues for center detarce ¢ = 408, Undér nfavirable condibions, alowances are taben nta account

Trong ndy cé hai phdn, bén tréi la:
Driven Work Machines: cdc mdy ddn déng lam viéc.

Bén phai la:
Driving Machines: mdy ddng luc. Nhin chon vao mot trong cdc céc kiu ben dudi.

Khi chon vio loai may nio thi he s6 tuong ting duoc hién ra tai 6 s6 liéu Strocke Factor.
Nhan OK két thiic viéc cho hé so.
Lubrication Factor: /ié s¢ bo: tron. GO s6 hodc nhan mit __f dé hién ra bang cdc gid tri ¢6 sin:

‘lalue tah[e _
Lybrication Factor ['t,“‘l“;_i“‘“”
Chain Speed : Lubrication :

€ Ltodms Eiiete

AT Insufficert mthout impurtis
o gto 12 m!s Insufficient eath enpuntiss

" 4, over 12 mfs

Advisable Lubrication

| Oil-bath hubrication,

Allowable Lubrication

[ Drop lubrication, 20 drops per minute,

Trong nay c6 cdc thong s6:
Chain Speed: van tdc xich. Nhdn chon niit @ tai cdc thang van t6c. Ma&i loai van tdc c6

céc loai vat liéu boi tron tuong tng tai 6 Lubrication bén phai.

Nhén chon tén loai ddu boi tron, gid tri h¢ s6 tuong Ung s€ hién trén 0 Lubrication
Factor. _

Nhén OK két thiic chon hé s6 béi tron, trd 1ai hop thoai chinh. :
Required Chain Life: yéu cdu twéi tho cia hé (1inh bang gi¢). Go s6 hodc nhén nit = I

hién ra bang cdc gid tri c6 san:
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.  :

300 - 3000 Household machines, instruments and | toqls rarely. QSEd i
3000 - 8000 Machines for short or intermittent service, el. hand-operated tools
8000 -12000 Highly refiable machines for short-periad or intermittent service
10000-25000 Machines for B-hours daily servica not always fully used
20000-3000C Machines for 8 to 16-hours dally service fully used
40000-60000 Machines for continuous service
60000-200000 Machines for continuous service with great service safety

Nhén chon thdi gian vd mdy tuong iing. Nhan OK két thic chon.

Max. Chain Elongation: d¢ gidn t6i da (tinh bdng %). G6 s6.

2- 8¢ liéu tinh duoe

Nhom Luc tac dung - Forces

- Forces -

. Diagram Power

: Total Tensile Force

- Sprocket Tractive Force

- Sprocket Centrifugal Force

. Circumferential Speed

pd 0,194 KW

F 104. 167 N
Ff 10,332 N

e o e i

Ft f104498 N

v 10.96 . mjs

Diagram Power

Sprocket Tractive Force
Sprocket Centrifugal Force
Total Tensile Force
Circumferential Speed

cong sudt theo biéu do.

lic kéo trén dia xich.

liee by tdm trén dia xich.
tong lic cding trén day xich.

vdn téc vong.

Nhém Strength Check - kiém tra do bén

606

Tai day cho chiing ta két qua cha cic thong s6:

Static Safety Factor

' Dynamic Safety Factar

. Calculated Joint Pressure

- Allowable Joint Pressure

Calculated CHain Life

Pins and Plates Life

' Rollers and Bushings Life

: strength Check

Static Safety Factor:
Dynamic Safety Factor:
Calcutated Joint Pressure:

ks [74.642 57
kd [74.642  >6.7
pc 475 MPa
pa rﬁéﬁﬁ T MPa 7
th [616631  hour -
thl {1.029E+12 hour
thr 345245 hour

[True

hé 36 an toan tinh.
hé so an todan dong.
dp luc lién két tinh duoc.
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Allowable Joint Pressure:  dp luc lién két tinh cho phép.

Calculated Chain Life: tu6i tho ctia hé tinh dwoc.
Pins and Plates Life: tudi tho ciia chot va md mdt xich.

Rollers and Bushings Life:  tuéi tho ciia con ldn va dng lét.
Strength Check: kiém tra dé an toan. Tai day hién gia stri True (t6t) hoac False (khong

an toan).

21.3.3 Tinh vén 16c céng hudng - Resonals
Hop thoai:

G'."_Rnl[cr_(.'hain_l Cumponnni Generator : 1

Fio _Cb{;oard Jools Help

& s 2@ B 0 L Gdeate | P
geomehy} Durnen@ms'l Strength B_esmmce]

Inpits

| 2 3 L]

Shaft Moment of Inertia 1 §10 ﬁﬁ r e R kgmz !
.Resomnce Speed . . .

for Transversal vibration nt] %392'6?: pin e e

for Lonpytudinal vibration nt2 :24075134 tpm ’ _ ! W

from Polygonat EFfect 3 (14,297 pm

from Circuriferentsal Rusvout re4 1214.462 rom

from Hon-precise Pikch s 7,149 i

21.3.3.1 S6 liéu nhap vao
Nhéom Inputs - nhap gia tri )
Shaft moment of Inertia: mé men qudn tinh. Go s6. Cic 6 1,2,3 ... chi cc dia xich.

Sau khi nhép s6 liéu, nhan niit Calclate

21.3.3.2 Sé liéu tinh dugc

Resonal Speed: vdn téc cong hitdng.
Cic doi wong chiu cong huong:
for Transversal Vibration:  rung déng ngang.
for Longitudinal Vibration:  rung déng doc.
Cic nguyén nhin gay cong hudng: |

from Polygonal Effect: hiéu iing dua chiéu.
from Circumferenal Run-out: sir ddao theo vong tron.
from Non Prieise Pitch: butde rang khéng chinh xdc.

21.3.4 Dimensions - céc kich thudc day va dia xich

Hép thoai két qua kich thudce diava day xich sau khi da tinh todn nhu sau:
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2 <Roller Chains Camponent Generater ©

Eio Cipboard Tools Hep S .
Bes z@ @ Be® 0 o |
Gromatry Dmenﬁom's_tra\qlhl gesonancel
Basic Dimensons
sodst 11 2]3] Cwe T e
5.64
2.79 104‘
G ety
N
_ 2,79
, e O B
Caiper Dismeter D¢ Q;j"&f 27‘273| w

Tai day céc thong s hinh hoe duge cho ngay trén hinh vé.

Cdc ndt 1,2,3 ... 1& thit tu dia xich. Nhin vio nit nao thi tham s6 cta dla do hién ra tai cic

vi tri ghi kich thuéc tuong ing.
Min: t6i thiéu, Max: t6i da.

Caliper Diameter: dudng kinh calip. Pudng kinh nay cé thé hiéu 12 d6i véi dia c6 s6
rang chdn 13 duong kinh chén rang, con dia cé s6 rang 1€ 1a khodng cdch tir khe hé
chén rang ciia mét rang dén khe h& chan rang clia ring déi di¢n qua tam dia.

»

214 LUU TRU SO LIEU VA KET QUA

21.4.1 Luu trir so liéu va két qua finh todn vdo dia

Cic s6 lieu nhap vao c6 thé lvu dudi dang tép vao dia dé sir dung trong cdc cum lip ghép

khic.
21.4.1.1 Luu trir
Trinh don: File = Save as

Thanh cong cu: =
Hop thoai xuat hién:

Sever ) My Oocumenty o e B

b = yhdm ahvaeel. @
a, ke,
ByRecent 7 5Dang b Ha

@ b et

}‘.—';} - kbl
ry b

Deskiop My Pcbores

gL ey
; L3k an
" D L JGke sons
{y Dotumanis _'mm
SL05W Log Flas.
:,}g  Bnclcla
Myl:mum
“3‘[ Fie parne [t cal kD Gave |
UyMowork  Seveathoe  jted . R
& H
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Tai File name: cho tén tép. Phin ma rong loai tép nay 1a *.cal.
Nhdn Save dé luu tri.

21.4.1.2 M4 tép sé liéu da luu
Trinh don: File = Open

Thanh cong cu: =
Hop thoai xuat hién:

'
o TV ﬂlrutlu!u! '
M_:; Ly Msodtsk Bviomtcn
MyRecent bang tuc Hai
T
4 } LIhe4E
: '-‘jmr\u
Deeshion iy Patures
= dhgucLam
; L pngoctan
My Do _iichersinns
y Documerts _sPHAM G
T3 Log Fles
Myftmqu :
T
MyHetwak  Flesolbpe  ‘ecd vi Cawel
¢ 17 Opens 33 joad only

Chon tén p di luu trif s6 liéu tuong dng cla chi tiét dang thiét k&€, nhan Open md tép.
86 liéu duge dp vao cdc 6 nhap liéu tuong ting dé tinh todn.
21.4.2 Tao vén ban két qud tinh todn
~ Khi di c6 két qua tinh todn nhu ¥, chiing ta cé thé xu4t thanh van ban dé theo ddi hodc
chinh sita cho vao hé so. C6 thé xudt ra duéi dang van ban thong thudng hoic dang trang Web.
Trong hop thoai, dung lénh:
21.4.2.1 Xuat thanh vin ban théng thudng
Trinh don: Tools = Create Report

Thanh cong cu: ..
Mot vin ban dugc xuat sang dang Text:

E (a[d’rnt ll’l lciepnd

~—- Guida

Type pf strength Calculation: select chain type - Iso

Leng‘th Calculition; $Viding sprocket coorcinites

Load calculation: Calculates the torgue according Lo the power and spes
Mumper of chain Ticks: odd and even

--- Dasic Parameters .
Cha'fng,roller Chains <Cumponent Generator
standard chain number 0% &

nanber of Chain Strands r = 1

nuamher of <hain Links ¥ - 48

-~~~ Sprockéts Paramerers

Nurber of Sprockets ¥ e 2

shiding sprocier = 2

Chaln Pitckh p =« B mn

;;rocl*et teoth width bfl = 2.7% mm
Tlet radius af rooth re = 8 mm

width of Chamfer ba = 1.04 mm

Tooth roughness Ra = 6,3 pm

--- Sprociet 1
sumger of Teeth Rl = 1%

(.

Tai day cé thé luu vio dia, sao chép, chinh stra v.v...
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21.4.2.2 Xuat duéi dang trang Web:
Trinh don: Tools = Create HTML Report

!
Thanh cong cu: Lt

Hop thoai xuat hién dé chon dif liéu xudt ra:

Compiste protocol - geometry, force parameters,
?trenoth calcuation,

Comlex protocol: toan bo két qua.
Table of Sprocket 1: bang két qua cua dia 1. :
Table of Sprocket 2: bang két qua ciia dia 2. :

Ew EAt Mow Favoriles Tooke Hep qr

x‘, g"] g:\ J,'.'"? Search 7 Favorkes 4N Meda {7

55 ‘@) E:{Documents and Settingsicadcamilocel SettingsiTeme\CakProt v (3 G0 ni

{ Roller Chains Component Generator (Verstdn: 4
10,0.0) -

06-01-2005

Guide
Type of Strength Calcutation: Select chain type - 180
Length Calculation: Sliding sprocket coordinates
Load cakulation: Calculates the torque according to the power and speed
tumber of chain Jinks: Odd and even

Basic Parameters

éﬂém.Rniler Chains Component Generator
Standard Chain Number 058
Number of Chain Strands r 1
Number of Chain Links X 42
 |Chain Pitth p 8 mm

Bane Pmibes Fiives o1 . [ .

&} Done : § My Computer

C6 thé xem, sao chép hoac luu vio dia.
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21.5 DUA CHI TIET VAO BAN VE

21.5.1 Dua cum day - dia xich vdo bén ldp

Mai trudng 1am viéc dé dua cum dia xich vio 12 ban ldp ghép (Assembly). ) ]
Khi di ¢6 ddy du cdc thong s6 hinh hoc cdn thiét, muén tinh todn lai vin c6 thé thay doi

phuong an. ) N
Neéu khong thay doi ti€n hanh dua vao ban lap ghép.
Nhan niit ,Fi'-niSh- .1 trong hop thoai chinh dé dura m6i ghép vao ban thi€t ké. Hop

thoai hién ra:

4% Chains

m B
Steded  Edt . Note Extended Daa,
Views: !
i
e ]

o) (o]

Nhan Edit dé xem va c6 thé sira cdc thong s6:

171 opocket Angh
134! Sprocket Angle
137: Spuocket Angle
Fate width

Tai day nhitng gi4 tri n3o hién 13 thi c6 thé thay déi béng cdch gd gid tri khéc vao 6 do.
Nhan niit Disign dé quay lai tinh todn.
Nhén niit Generate dé dua vao ban lip.
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Tai day chi dwa dugc timg chi tiét mét vio ban l4p.

21.5.2 Sua chi tiét
Viéc stra chi tiét giéng nhur céc chi tiét théng thudng.
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CHUONG 22

TINH TOAN THIET KE BO TRUYEN PONG
PAI THANG - V-BELTS

Tinh todn va thiét k& bo truyén dong dai chit V chudn va hep. Bao gom tinh todn thiét k¢,
gitip thi€t ke dai dya vao dac tinh (tinh chat) xdc dinh cda bo truyén dong, va tinh todn sitc bén,
ma thue hién kiém tra sitc bén cia loai dai lua chon. :

Cong thitc tinh todn duoc trinh bay tai Chwong 15 - Phén 1.

221 KHOI TAO CHUONG TRINH

[ TR
- Eagranr b
e

S W Lo erd s 1 . e x cpirn T

Tai 6 Standard nhdn nit v chon tiéu chudn k¥ thuat. Trong vi du nay chon ISO.
Tiép theo chon theo thit tu dudt day: :

| Level setting

Lelect Generator level !
7 Desigrer
¢ Eraeeer . ‘
“* Eapeck ‘

¥ Lanch ot Starbup

Te oontinoe, click Next.

@i Gooa) | ] mest> [

Tat day chon miic d6 st dung:
® Designer - nha thiét ké.
® Engineer - k¥ su.
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® Expert - chuyén gia. :

Chon © Expert - chuyén gia, s€ c6 ddy di cdc thong s6 dé cho ra cap banh dai hoan hio.
Nhan Next dé ti€p tuc.

Hop thoai tiép theo:

Length Calasiation

o Beiengty

"~ Shding Sheawe Coordinates
Type of Strength Calauiation

* Pelt Number

7 Belt Type Selection
T Shength Cheex.

Load Caleutabon

@ PLnL--»T)

L E T S )

R, TL--a

Belt Length

@ Shondard r ]
€ User
Belt Length
o ppen
)
i Insage

Calaulates the belt length aooording 1 the sheave
wordinates

Day 12 hop thoai dé chon céc diéu kién ban ddu (muc tiéu) cho tinh todn thiét ké.

Béng nay ton tai song song v6i bang nhap s6 liéu va tinh todn. Méi lin thay déi céc tiéu
chi tai bang nay, bang nhap s6 liéu thay déi theo dé phit hop v6i lua chon. '

Néu khong thdy bang nay xuat hién, c6 hai cich dé hién thi:

Trinh don: Tools = Guide

Thanh céng cu:

22.2 CHON MUC TIEU TINH TOAN
Tir hop thoai trén chiing ta chon cdc muc tiéu tinh todn nhu sau:

Nhom Length Caculation - tinh chiéu dai.
Cac lua chon tinh todn nhu sau:
© Belt Length: tinh chiéu daj day dai.
® Sliding Sheave Parameters: tinh theo thong s& xé dich cna banh dai.

Nhém Type of Strength Caculation - kiéu tinh sitc bén.
-© Belt Number: s6 day dai
® Belt Type Selection: chon kiéu dai.
® Strength Check: kiém tra d6 bén.

Nhém Load Calculation - tinh toan tai trong
Cac lua chon tinh todn nhur sau:
® P1, nl ——> T1: cho cong sudt vi van t6c quay tinh mé men.
© T1, n1 —> P1: cho mé men v van téc quay, tinh cong suAt.
© P1, T1 --> n1: cho cong sudt vi mé men tinh van tdc quay,

Nhém Belt Length - dé dai day dai. L
Nhém nay cho chon day dai c6 do dai tieu chudn (ché tao tai cdc hiing) hay day dai c6 do
dai tuy y. Cic lya chon tinh todn nhu sau:
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® Standard: chon day dai c6 do dai tieu chudn.
" @ User: cho moi loai day dai.

Nhom Belt Length - d6 dai day dai.
Nhém nay cho chon phuong dién tinh d¢ dai day dai. Céc lwa chon tinh todn nhu sau:
@© Pitch: budc rang.
® Outside: banh dai nam phia ngoai vong dai.
© Inside: banh dai ndm phia trong vong dai.

223 NHAP SO LIEU VA TINH TOAN

Viéc nhap s6 liéu dé tinh todn duge trinh biy theo phuong thic:
Cdc 6 nhap s6 liéu duoc kich hoat phu thudc vio muc tieu tinh todn. Sau khi khdi tao
chuong trinh, hop thoai nhap so liéu va tinh todn cé dang

2% V holts Ccmpomﬂt Gannmwr 1
Fio  Clpboard Tools Heip

E & Fd %@ E“ﬁ o | Goloslate iﬁ""" B

Geometry I Dumenslms] §Erenqth Caaculat.ml
- Basic Parameters

EV—belts,V-belts Componerit Generator - i

~ Power i

" Efficiency

: _ljJrr;ber of Sheaves
Nymber of Bels
Belt Length

~ Sheave Parameters < - - N b 2 L1 A AN g

.Twe | wl h| dmin]

14 200

i_‘ PR |
¥ B35 0V

<- i R '

Bett Slip ¥ ﬁﬁ?"“— %

Transmission Batm

Pitch Digmeter i

]

dp

Speed n

Torgue t Ban ig.407
Px
B

- Fower Ratio
* Arc of Contact )
- Arg of Contact Fachor Ca 054

&
Dy e
e 2 o

~ Trong hop thoai dé tinh todn thiét k€ cé cdc muc:
Geometry - cac thong sd hinh hoc.
Dimensions - cac kich thudc banh dai, day dai.
Strength Calculation - tinh dd bén.
Trong dé Dimensions la cic két qua tinh todn.
Chiing ta nghién cifu viéc nhip s6 lieu va tinh todn c@a cdc théng s6 hinh hoc
(Geometry) cho timg trudng hop theo muc tiéu dé ra.

22.3.1 Cac théng sd hinh hoc - Geometry
Dudi day la hinh dang va cic thong so hinh hoc cila bo truyén dong dai.
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Hop thoai nhap s6 liéu:

%o V.balfts Component Generator 1 1

Fio Cipboard Toos Lo
e W m

Basc Parameters

Bover

Efficency

Number of Sheawes
Nymbes of Betts
Belt Length

Sheawe Parameters
Transmission RBatio
Pilzh Digmeter
Speed

Torgue

Fower Ratio

{vbelts wbelts Component Generator

BHe O

Geometry ] onmemnns! §1Iengm Cau:umml

E 2 = 3 v

n {4

TARETT

Px

Fosn |

=8 et o ek

Qlasiate

vi
>
E

hl dmnla

]
14
_-

E "3.5 EIJV

wl

<.

Belt Slip
2

Aol Contact
Arcof Contact Pactor

g s
Ca 094

U
H : H 3
[ T

Nhiing 6 tring I s6 li¢u cén nhap vao, nhimg 6 m¥ 1a két qua tinh todn.

22.3.1.1 Nhém Basic Parameters - cac théng s6 cd sé.

Nhén nit « tai dong ddu tién dé chon loai day, banh dai.
Trong nay ¢6 2 loai:

V-belt, V-Belts component Generator: dai thang (hinh chit V). Cic loai day dai tléu chudn
dugc cho trong bang bén canh. Nhan trdi chuét dé chon.

w)
10

17
22

11
14

Narrow V-belt, V-Belts component Generator: dai thang (hinh chit V) hep. Cic loai day dai
tiéu chufin dugc cho trong bang bén canh. Nhan tri chuét dé chon,
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Type | wl h|
SPZ 9.7 B
SPA 127

10
Ip
SPC 22 18

Hai bang nay khong dugc kich hoat néu:hop thoai Guide -> Type of Strength
Caculation - kiéu tinh sifc bén. chon © Belt Type Selection: chon kiéu dai, nhu hinh dudi.
. Type of Strength Caloulation
-7 Belt Namber
& Helt Ty Selection)
" Strength Chedk

Tiép theo I tai trong va cic tham s6 khéc.

Power P: céng sudt. G 6. Gid tri nay duge kich hoat hay khong phu thuéc vao muc tiéu tinh
todn phin tai trong tai hop thoai Guide. Cic trudmg hop dugc minh hoa duéi day:
- Puge kich hoat (nhp s6) trong cdc lya chon: ® P1, n1 —> T1: cho cong sudt va
vdn toc quay tinh mé men hoac @ P1, T1 --> nl: cho cong sudt va mé men tinh van
téc quay.
- Khéng duoc kich hoat (s6 liéu tinh duoc): ® T1, n1 —> P1: cho mé men va van
16¢ quay, tinh cong sudt.

Efficiency n: hiéu sudt. GO s6.

Number of Sheaves: 5o binh dai. G5 s6 hoac nhin ntt == dé tang, gidm gid tri. T6i thiéu 12 2,
161 da la 4.

Number of Belts: sd'ddy dai.

Belt Length: do dai ddy dai. Néu tai hop thoai Guide chon ® Belt Length: tinh chiéu dai ddy
dai thi 6 nay khong dige kich hoat (la sé'liéu tinh duorc).

Belt Slips; sir truot déay dai.

22.3.1.2 Nhom Sheaves Parameters - cac théng sd banh dai
Trong hop thoai:

Céc banh dai

P | i l
Sheave Parameters : : 1 : 2 R "
Transmission Ratio i :50“—33_;_'} ﬁ-3057 :‘J {10152 hd I
Pitch Digmeter Wi W5 vl % vl o« s xjmm
Speed o 14 P4tz {7esms 4B rm
Toraue T B3z {5.967 lo.073 P Am
Power Ratio Px CTR e B R b e
Arc of Contact B fizoa  [eer 60,76 6.5  °
Arc of Contact Factor ca 087 o8 . b= {tos

Transmission Ratio: (¥ s truyén. Tai day cdc 6 gid tri duogc kich hoat phu thudc vao s6 lugng
banh dai cho tai 6 Number of Sheaves. M6i 6 la ty s6 truyén tir bdnh nay dén banh kia.
Vi du 6 nim giita 56 1 va s6 2 1 ty s truyén gitfa banh 1 va bénh 2.
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Pitch Diameter. Pucong kinh vong chia. Gid tri niy chinh 13 dmin trong bang loai day dai né;
trén. Khi chon day dai, gi tri nay dugc ty dong nhap vao. C6 thé gd s6 hoac nhdn nit v
14y theo céc gid tri c6 sdn hodc nhan nit id! dé tinh cho c4c banh khic. s
Néu tai day cho cdc gid tri cda timg banh vi nhdn niit 1J thi gid tri ty s6 truyén s& thay |
do"i- 7
Speed: vdn téc. Go s§ cho van t6c chia banh chi dong con cic banh khic dugc tinh ra theo ty s6 i
truyén béng cdch nhdn nit _E'J. O nay khéng dugc kich hoat néu trong hop thoai Guide i
chon ® P1, T1 --> nl: cho céng sudt va mé men tinh vén téc quay.
hodc : '
Torque: mé men. Go s6. Gid tri nay dugc kich hoat hay khong phu thudc vio muc tiéu tinh todn
phdn tai trong tai hop thoai Guide. Cic trudng hop duge minh hoa dudi day:
- Pugc kich hoat (nhap s6) trong cdc lua chon: ©® P1, T1 --> nl: cho céng sudt va
mé men tinh vdn téc quay va @ T1, nl —> P1: cho mé men va vén téc quay, tinh
cong sudt.
- Khong dugc kich hoat (s6 liéu tinh dugc): @ P1, n1 —> T1: cho cong sudt va vin
toc quay tinh moé men.
wtod
Power Ratio: 1y s6' cong sudt. Go s hoac nhén nit = d€ tang, gidm gi4 tri.
So liéu tinh duoc:
Arc of Contact: cung tiép xiic. Tinh bang do.
Arc of Contact Factor: hé s6 cung tiép xiic.

(1. vi trf cac banh dai va cich bé tri day dai.
Hop thoai xudt hién:

+# Coordinates

Trong nay c6 hinh cic banh dai (s6 lugng phu thudc vao gid tri banh dai cho trong 6 nhap
ligu).Cac tham s6 khac nhu sau:
X Coordinate, Y Coordinate: toa dé X, Y ciia cdc bdnh. Goc toa d6 1a tam ciia banh 1.
Center Distance: khodng cdch giita cdc tdm bénh dai. )
-+ Céc gid tri nay c6 thé thay d6i bang cch g& truc tiép hoac ding chuot di chuyén tam cua
chiing trén hinh vé.
- Sliding Sheave: si trugt ciia bdnh dai. Nhén chon ® Yes hoic No. .
Belt Position: vi tri ciia ddy dai trén bdnh dai. C6 hai trang thii Outside (bén ngoai) va Inside
(bén trong). Hinh duéi minh hoa vi trf clia day dai d6i v6i banh 3.
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T outside § mumYW'ifﬁﬂé o

’g‘n_——.‘;:i mm

Round Increment: gid tri gia tdng biude di chuyén con tré khi di chuyén tam ciia cdc bdnh. GO s6
Default: gii# nguyén vi tri dd cho trong tinh todn.

22.3.2 Tinh toan sdc bén - Strength Calculation

Trong tinh todn sic bén, 56 ligu nhap vao phu thuoc muc tiéu tinh todn nhu da ndi ¢ phin
trén. Ngoai ra cdc tiéu chudn tinh todn nhu ISO, ANSCI, DIN v.v.. ciing cho ra cic phuong phéap
tinh khic nhau. Trong phdn nay ching t6i chi gii thiéu tinh todn theo tiéu chuin ISO (mac
dinh).

22.3.2.1 Tinh kiém tra dd bén
Trong hop thoai chinh, nhidn muc Strength Calculation,

hop thoai c6 dang:

Zo ¢-belts Cumpuﬁcni Generator : 1
Eile Clichoard Tools eio

s o6 @ H&O _ | Geumte [ Feen |
geometry | Dimensions Strength CakuBlvs | :
Factors Strengm Chedk
Sevion Factor o iy ¥ £ ser Vakes
Tabkg Losd
Belt Length Corfettion Factor
Forces Belt Rumber Factor
Tangential Force Foanne W Aiowabie Lot
Centrifugal force #0863 N Caicutated Load
Forge in Straned Belk Sirand FI 165943 N strength Chech
Force o1 Lovse Belt Skamd F2 A0 N
My, Whikng Pre-tension Fu - N
Radi! Force in Beanngs A d :.:,__...“ N
Croumferential Speid v

22.3.2.2 S8 lidu nhap vao

Nhém Hé so - Factor
Service Factor Cp: hé sd lam viéc. GG s6 hodc nhian nadt =la8 hién ra bang cdc gid tr
c6 san:
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Service F'actor Cp

— ol

Tmes of Driven Machines o Cancel :
LiﬂJers, ei&atm‘s, dredgers, presses; shears, power . B
ﬁammers, pan mills, claykneading machines; ball, Service Type
3 pebbie (grinding mill bruisers) and hammer mills; ter mittent (Less than 8
rrushets, frame saws atc, - max, short-ter m load up to g 1,.'::,5 Dailif)(

tthe 3009% of the nominal load

— H_M

O Mormal (8-16 Hours Daily)

~ Continual (16-24 Hours
Daily)

Types of Driving Units

“ Tye L T Tywe 2 7 Type 3
ﬁ]ﬁ&ﬁéfﬁ-ureﬂt motor for Industry use, direct-axrent motor; shunt turbines
i

i
!

Trong nay cé cic thong sé dé tra ciu:

Types of Driven Machines: cdc kiéu mdy ddn déng. Nhan chon vao cot s6 thif ty, bén phai 1a
dong liét ké tén cédc loai mdy. Khi chon vio loai miy nao thl h¢ s6 tuong tng dugc hién
ra tai 6 s6 liéu Cp.

Service Type: ch€ d¢ 1am viéc. Nhdn chon mot trong céc ché d¢ sau:

® Inter mittent (Less than 8 Hours Daily): lam viéc lién tuc duéi 8 gidn.
® Normal (8 - 16 Hours Daily): lam viéc lién tuc tir 8 - 16 gid.
® Continual (16 - 24 Hours Daily): lam viéc lién tuc tiy 16 - 24 gid.
Types of Driving Units: kiéu d4n dong. Nhan chon vao mét trong cic cdc kiéu bén duéi.
Nhan OK két thiic viéc cho hé s6.

Nhom Strength Check - kiém tra do bén

M User Values: gid tri do nguoi ding nhap vdo. OFF (khong ddnh dau) - nhan cdc gia
tri da cho mac dinh tir trudc. ON (cé danh d4u) - 6 nhap liéu duogc kich hoat:

Table Load: tdi trong theo bang. Go s6.

Belt Length Correction Factor: hé s6 dich chinh cita d¢é dai ddéy dai. G6 s6.

22.3.2.3 S5 ligu tinh dugc

Nhém Luc tic dung - Furces gom:

Tangential Force luc tiép tuyén.
Centrifugal Force e by tam.

- Force in Strained Belt Strand luc trén day dai cang khi truyén tai.
Force in Loose Belt Strand lite trén ddy dai chiing khi truyén tdi.
Min. Working Pre-tension luc cdng lam viéc t6i thiéu .

Radial Force in Bearings: Iuec hiedng tam trén 6 truc.
Circumferential Speed . vdn tdc vong.

Nhém Strength Check - kiém tra do bén .
Tai day cho chiing ta két qua cla cdc thong so:
Belt Number Factor:  /ié s s6 ddy dai.
Allowable Load: tdi trong cho phép.
Calculated Load: tdi trong tinh duoc.

620

CuuDuongThanCong.com



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Download tai liéu Ky Thuat Mién Phi tai http://SinhVienKyThuat.Com

Strength Check: kiém tra d an toan. Tai day hién gid tri True (16t) hoac False (khong
an toan).
22.3.3 Dimensions - cdc kich thudc day va bénh dai

Hop thoai két qua kich thudc banh va day dai sau khi da tinh todn nhur sau:

4 ¥-belts Compenend Generator : 1

Fiie Chpbowd Jook Help

B& 8 W@ He @ o fene b e
Geometry  Dimensions | Strecqth Catcatston |

Basic Purameters

: o

| Shtaw

Senve Whith Bt B

Tai day cdc thong s& hinh hoc dugc cho ngay trén hinh vé.

224 LUU TRU SO LIEU VA KET QUA

22 4.1 Luu tri s6 liéu va két qud finh toan vdo dia
Céc s6 lieu nhap vio c6 thé lwu dui dang tép vao dia d€ sir dung trong cdc cym lap ghép
khéc.

22.4.1.1 Luu trix
Trinh don: File @ Save as.

Thanh cong cu: =
Hop thoai xuat hién:

soverc | iMyDocunas

A T ‘i vimer.cal

g _.:3 ~AAgedesk.
My Recerd - Dansy D Hay
a"_‘_‘f‘*' alewantod

18 l’} LB
Ayt

DNgotLam
Y drgectan
o : cAdiersons
My Documents .~ pympn i
. LISWLLy P
P I Lt
et
By Compel ’
ii‘J g v T ‘!
4 e s e e i

;t.-“hu.

Wy Nemwork  Save athpe
Placar

Tai File name: cho tén tép. Phin ma rong loai tép nay la * cal.
Nhin Save dé luu trir.
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22.4.1.2 M3 tép s6 liéu da luu
Trinh don: File = Open

a |
Thanh cong cuy: e
Hop thoai xuét hién:

i W b 2L 3 i s 1

tookn 3 Mybosments T L meb e
3 L AD ‘S trucrcaca o i
i yModes  Thvimed.cal i
MpRecent  °_pang DucHai H
Documertt . poverkor 4
Dectrop FiMy Potures
iJNgocLam
; 3ngocean
M-,unlr;;ms 'T;‘:::"“‘
. _:]SWI.WF‘”
My Computel
G e
P T e
Puaces I" Open a3 jesd ony '
Chon tén (€p da luu trit s6 liéu twong iing cla chi ti€t dang thiét k&, nhin Open ma ép. J
S6 lieu duge dp vao cdc 6 nhap liéu tuong ting dé tinh to4n.
. - 2 ar - - -?l
22.4.2 Tgo van bdn két qud tinh todn
Khi di c6 két qua tinh todn nhu ¥, chiing ta c6 thé xuat thanh van ban dé theo déi hoac
chinh sita cho vao hé6 so. C6 thé xuat ra dudi dang van ban thong thuong hoic dang trang Web.
Trong hop thoai, diing l&énh:
22.4.2.1 Xuat thanh vin ban théng thudng
Trinh don: Tools = Create Report
Thanh cong cu:
Mot van ban duge xuit sang dang Text:
-—- Guide ;

Type of Strength calculation - 150
Length Calcutavion: selt Length
Typé of Stren?th Catculation: Strength chech
Load Calculax

Belt Length: Standard

Belt Length: Inside

--- Basic Parameters
v-helts,v-belts Component Generator
Belt type 2

Belt Lengrth Lp = 47% mn

Nunber of Belts n = 3

gelt width w = 10 mm

Belt height h = & mm

Belt upper height = 2 mm

--- Sheave Parameters

Sheave width BF = 38 am

Calculated selt width wp = 8.5 mm

min. Groove peprh above Calculation width bmin =
Min. Groove bepth belaow Calculation width bmin =
Fillet radius of sheave upper Edge r1 = G.5 mm

<

on: Calculates the torque acsording to the power and spee

2 mm
7 mm

Tai day cd thé lvu vao dia, sao chép, chinh sira v.v...
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22.4.2.2 Xuat dudi dang trang Web
Trinh don: Tools = Create HTML Report

Thanh cong cu: €]
Hop thoai xuat hién dé chon dit ligu xudt ra:

HTML Protocol

¥ Use Colors

is!rength calaulation,
i

Complete protoco! - geometry, force parameters,

Comlex protocol: toan bd két qua.
Table of Sheave 1: bang két qua cha banh 1.
Table of Sheave 2: bang két qua ciia banh 2.

Duai day 1a hinh minh hoa toan b két qua.

¥ TENN Compenent anesatar - Micrasoft Inlerned (xplorer

Fie E14 yew Fawees [ook kel

“rioiy Y E Duument wnd Settings

otal Settings\ YempiCy

E 05-16-2005

Guide
Tyre of Stergih Cakdaton » [SG
Lergth Cakukstioh, Be Lergth
Type of Stzargih Zaktubatworr Strangah Crech
Load Caitualion Cakdates the torpae accerder e Lha pawar ard poed
Bel Langth Standard
Bek Largth irsude

Basic Poraineters
V-belts,-bals C.ompanart Gererator|
B—!_k—l;[_ﬂ___ e
Bait Largthbp

Fownbde ofBesN | 4

5 Done

WoOE L L swe i M O

V-belts Component Generator (Version: 10,0.0)

" My Compter

C6 thé xem, sao chép hoac luu vao dia.

22.5 PUA CHI TIET VAO BAN VE

22.5.1 Pua cum day - banh dai vdo bdn I&p.

Mai truding 1am viéc dé dua cum béanh - day dai vao la ban lap ghép (Assembly).
Khi da cé ddy di cdc théng sd hinh hoc cdn thigt, mudn tinh todn lai van cé thé thay déi

phuong an.
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Néu khong thay ddi ti€n hanh dua vao ban lap ghép.

Nhén nit Finish I trong hop thoai chinh dé dua m&i ghép vao ban thiét ké. Hop
thoai hién ra:

V-belts Component Generator

5,‘:.’ r"l Do you want to insert all components? §

.................................

Yes No

Ban cé muén dua vao ban thiét k& khong?
Nhin Yes - c6, No - khong.
Néu moi trudng 1a ban 1ap ghép, cic cum banh dai duge dua vao nhu hinh minh hoa duéi

day.
Néu khong phai 14 ban 1ap hoac nhian No, bang théng bdo hién ra:
Design Accelerater - [
g Command cannot work in the current environment.
Lénh nay khong thuc hién duge tai méi trudng nay.
Nhan OK, m6t hép thoai mé ta banh dai:
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4 Y-hells

PCARR A

Standad | EGR ’ Note  EtendedDala

oo ) [ ) o

Nhan Edit dé xem va c6 thé siva cic thong s6:

ST IR

t Number Factor

h Length Carrection Factor
.2iFactar of dynamic and woik mod;
Outside Diameter

Outside Diameter

Tai day nhiing gié tri nao hién rd thi ¢6 thé thay dai bang cach gd gid tri khic vao 0 do.
Nhan nit Disign dé quay lai tinh toan.

Nhan nit Generate dé dua vao ban lap.

Tai day chi dua dugc timg chi tiét mot vao ban lap.
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22.5.2 Chinh sutia chi tiét

Viéc chinh sira giéng nhu céc chi tiét thong thudng.
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CHUONG 23

TINH TOAN THIET Kf BO TRUYEN PONG
PAI RANG - SYNCHRONOUS BELTS

Thiét k& va tinh toan kich thudc hé truyén dong dai rang, cdc thanh phén luc, va tai trong
cha hé truyén dong dai v6i banh dai rang. Tinh day dai dua trén dac tinh ctia banh dai rang, tinh
kiém tra 30 bén cha he.

Cong thifc tinh todn dugc trinh bay tai Chuong 16 - Phan L.

93.1 KHOI TAO CHUONG TRINH

Khdai dong Design Accelerator, hop thoai xuat hién:

+! Pesipr Accetaratar

e e Sphe e

Mh 3 S A0S

Sromdach S0 v Cotent e omooneey Genstaton o ™
> Corponert Gerates ’ g ) -

< > . .. o
v eurcus ok £50) 525 Componnt et alid - femian: )
il

Tai 6 Standard nh&n mit v chon tiéu chudn k¥ thuat. Trong vi du nay chon ISO.
Tiép theo chon theo thit ty dudi day:

& a A
IR NTERELZGICI . N\ Component Generators

Hop thoai hién ra:

£ Synchrenous Uelts tomponent Generator 2 - 17t

Select Generator level
" Designes
77 Enginee

* Tapgtk

& Launch at Starbig

To montrle, ek hext.

@ g | mes D

Tai day chon mitc d¢ sir dung:
@ Designer - nha thiét k€.
© Engineer - ky su.
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- @ Expert - chuyén gia. _
Chon ® Expert - chuyén gia, s& c6 ddy dir cdc thong s6 dé cho ra cap banh dai rang hoan -
hdo. - N . '
Nhin Next dé ti€p tuc. -
Hop thoai ti€p theo:

1¢ Guide

Length Cakulation - -
i ‘Pelt lenafé
7 siiging puliey goordinates
Type of Strength Cataultion -
@ Bt Tyoe Design
. O Sirength (heck
Load aiaufation
T e Nl -»TL
€ 11,01 ->Fl
CopL R Rl
Beit length '
& Stangard
e
CalouRtes the speed acoording o the power and
torque

Day 12 hop thoai dé chon céc diéu ki¢n ban ddu (muc tiéu) cho tinh todn thiét ké.

Bang niy t6n tai song song vGi bang nhap s6 lieu va tinh todn. Mbi l4n thay déi cdc tieu
chi tai bang niy, bang nhap s6 liéu thay déi theo d€ phit hop véi lua chon.

Né&u khong thiy bang nay xuét hién, c6 hai cich dé hién thi:

Trinh don: Tools = Guide :

:= ]
Thanh cong cu:

23.2 CHON MUC TIEU TINH TOAN

Tir hop thoai trén chiing ta chon cdc muc tiéu tinh todn nhir sau:

Nhém Length Caculation - tinh chiéu dai.
Cac lya chon tinh todn nhu sau:
© Belt Length: tinh chiéu dai day dai.
© Sliding Pulley Coordinates: tinh theo thong s6 xé dich cla Puly.

Nhém Type of Strength Caculation - kiéu tinh sitc bén.
© Belt Type Design: thiét ké kiéu dai.
© Strength Check: kiém tra d¢ bén.

Nhém Load Calculation - tinh todn tai trong
Cac hra chon tinh todn nhu sau:
@ P1, n1 —> T1: cho cong suat va van toc quay tinh moé men.
® T1, n1 —> P1: cho m6 men va vin t6¢c quay, tinh cong sudt.
® P1, T1 --> nl: cho cong sudt vi mo men tinh van t6c quay.

Nhom Belt Length - do dai day dai.

Nhém nay cho chon day dai c6 dé dai tieu chudn (ch€ tao tai cic hing) hay day dai c6 do
dai tuy y. Cic lua chon tinh todn nhu sau:

® Standard: chon day dai c6 do dai tieu chudn.
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©® User: cho moi loai day dai.

3.3 NHAP SO LIEU VA TINH TOAN

Viéc nhap s6 liéu dé€ tinh todn duge trinh bay theo phuong thic:
Cic 6 nhap s6 lieu dugc kich hoat phu thu6c vao muc tiéu tinh todn. Sau khi khdi tao
chuong trinh, hop thoai nhip s6 1iéu va tinh todn ¢6 dang:

8¢ Synchronous Belis Componeni Generator : 1
Fike Cliphoaed Jools Help
BS MW 2B H2 0 | Gt | Fnen

Geometry I Dimcngions] Sl:rgnglhi
Basic Parameteis

|Synetwonous Belts, Synehroncus Belt 1SO 5296 Component Generatos

Power P00l kW
Efficiency v B

Humber of Pulleys kK 2

Number of Belt Teeth z 55 vl

Pulley Parameters 1

Transmisskon Ratio i 24111 w!
Nymber of Teeth N 18.1:'} /
Sgeed n 11600 '

Torgue T o

Power Ratio P

Trong hop thoai dé tinh todn thiét k& ¢ cdc muc:
Geometry - cac thong so hinh hoc.
Dimensions - cac kich thudc banh dai, day dai.
Strength Calculation - tinh dg bén.

Trong d6 Dimensions la cdc két qua tinh todn.

23.3.1 Cdac théng sb hinh hoc - Geometry
Dudi day 1a hinh dang va cdc thong sd hinh hoc clia bo truyén dong dai.

e : 7-(-’['\-\31 £ T
Prasy “. L{\L e L

Hoép thoai nhap 6 liéu:
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¢ Synchronous Belfs Cormponent Generator : 1
Eile Clippoard Tooks Hep

A g 2@ = Colauiate | Fnsn |
Grometyy I Dimenzlonsi Strgnqml

Basic Parameters

Syndhronous Belts, Syndhronous Belt 150 5296 Component Generator 1
Power P ool kw

Eiicncy o

Nimber of Fulleys K {27t

Number of Belt Teeth u 55w

Pulley Faramebers 1

Transmission Ratio ' |2 nit vj

Nymber of Teetn Nl

Speed n {1600

Power Ratio Px ‘

Nhimng 6 trang la sé li¢u cdn nhap vio, nhimg 6 m& 1a két qua tinh todn. :

- 23.3.1.1 Nhém Basic Parameters - cac théng sé cd sd

 Nhan niit w tai dong dau tién dé chon loai day, banh dai. Tiép theo nhan phim tral chudt

~dé chon.
Cic kiéu day dai tuong tng theo tiéu chudn da chon dugc liét ké trong bang bén canh. 5
Nhan trii chuét dé chon.

Basic Parameters

Syndwanous Belts, Synchronous Belts Gates Poly Cham GT - — ) v
Power o W |

Feensy v s

Number of Pulleys « §2

Mumber of Belt Teeth . 80

Bang nay khong duoc kich hoat néu hop thoai Guide -> Type of ‘Strength
Caculation - ki€u tinh sitc bén, chon © Belt Type Design: thiét ké kiéu dai.
Ti€p theo la tai trong va cic tham sé khéc.
Power P: cong sudt. Go s6. Gid tri nay dugc kich hoat hay khéng phu thudce vio muc tiéu tinh
todn phdn tai trong tai hop thoai Guide. Cic trudng hop dugc minh hoa dudi day:
- Pugc kich hoat (nhép s6) trong cdc lua chon: @ P1, nl —> T1: cho céng sudt va
vdn t6c quay tinh mé men hoac © P1, T1 --> nl: cho céng sudt va mé men tinh vdn
8¢ quay.
- Khoéng dugc kich hoat (s6 liéu tinh duge): ® T1, n1 —> P1: cho mé men va vdn
16¢ quay, tinh céng sudt, |
Efficiency n: hiéu sudt. Go so.
Number of Pulleys: s& puli. Go s6 hodc nhan nit < dé tang, giam gid tri. T6i thiéu [a 2, t6i da
la 4.
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23.3.1.2 Nhém Pulley Parameters - cic théng s6 cla Puly

Trong hop thoai:
Céc Puly

[ T | 1
Pulley Parameters o 1 2 3 4
Transmission Ratio i ﬁw . i_ ___§ !
Number of Testh N oHe B i -
Speed n 1600 i757.8947 i
Torgue T lo.ose7 gz {
Power Ratio Px E“ :_J! E - : ?;

Transmission Ratio: 1y s¢ truyén. Tai day cc 6 gid tri dugc kich hoat phu thuge vao s6 luong
binh dai cho tai 6 Number of Sheaves. Méi 6 1a ty sG truyén tir binh ndy dén bénh kia.
Vi du 6 ndm giita s6 1 va s6 2 1a ty s6 truyén giita binh 1 va banh 2.

Number of Teeth: s rdng. G6 s6 hoac nhan nit - dé tang, gidm gi4 tri.

Speed: vdn t6c. Go s6 cho van t8c cha banh chit dong con cdc banh khdc dugc tinh ra theo ty sO
truyén. O nay khong duge kich hoat néu trong hop thoai Guide chon ® P1, Tl --> nl:
cho céng sudt va mé men tinh védn téc quay.

hoac

Torque: mé men. Go s6. Gid tri nay dugc kich hoat hay khong phu thugc vi0 muc tiéu tinh todn

phén tai trong tai hop thoai Guide. Cic trudng hgp dugc minh hoa dudi day:

- Pugc kich hoat (nhap s6) trong cac la chon: @ P1, T1 ~> nl: cho cing sudt va
mé men tinh van té¢ quay vi © T1, n1 —> P1: cho m6 men va vdn téc quay, tinh
cong sudt.

- Khong dugc kich hoat (s6 ligu tinh duge): @ P1, nl —> T1: cho cong sudt va vdn
téc quay tinh mo men. | ‘

Power Ratio: ty 56 cong sudt. GO s6 hodc nhan mit o dé tang, giam gi4 tri.

E@J - vi tri cac banh dai va cich bo tri day dai.

Hop thoai xudt hién:

c* Consdinales

Trong ndy c6 hinh céc banh dai (s6 luong phu thuge vao gid tri banh dai cho trong 6 nhap
56 liu). CAc tham s0 khdc nhu sau:
X Coordinate, Y Coordinate: toa dé X, Y ciia cdc bdanh. Géc toa d6 14 tam clia bénh 1.
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Center Distance: khoang cdch giita cac tdm bdnh dai.
Cic gid tri nay c6 thé thay d6i bang cdch gb truc tiép hodc ding chudt di chuyén tam clia
chudng trén hinh vé.
sliding Pulley: sir truot ciia bdanh dai. Nhan chon ® Yes hoac No.
Belt Position: vi tri cita ddy dai trén bdnh dai. C6 hai trang thdi Outside (bén ngoai) va Inside
(bén trong). Hinh dudi minh hoa vi tri ciia day dai d6i v6i banh 3.

I outsice ¥ Outside,— ¥ Ingice!

i o Attt

Round Increment: gid tri gia ting budce di chuyén con tré khi di chuyén tdm ciia cdc banh. G
56
Default: giit nguyén vi tri di cho trong tinh todn.

23.3.2 Tinh todn siic bén - Strength Calculation

Trong tinh todn sitc bén, s6 lieu nhap vao phu thuoc muc tidu tinh todn nhu di néi & phin
trén. Ngoai ra cdc tiéu chudn tinh todn nhu ISO, ANSCI, DIN v.v., ciing cho ra céc phucmg phap
tinh khdc nhau. Trong phdn ndy ching t6i chi gxcﬂ thiéu tinh todn theo tiéu chuén ISO (mic
dinh}.

23.3.2.1 Tinh kiém tra d§ bén
Trong hop thoai chinh, nhan muc Strength Calculation, hOp thoai cé dang

20 Synuhrnnuus Bells Componen! Gcncrdtor 1
Fee Gmhowﬂ Jools  Help

Bs o@ m® BHQ  gewe | e

Geometry | Damengons Strangth {

Foctors  Strength Check

Seryice Factor Cp 112 :x" £ User vahms

Ratio Factor K b Table Lgad s N

Coloulated Load Fo 112308 N Length Comection Factor o
ol pacie « GO
Alowable Load fa 37w

Forces * Strength Check rfrue [

Pulley Tractive Force F 56"253“;.-

Pulley Centrfugsl Force o B N

Total Tensie Force R0z N

Cremterenial Spoed v BEE s
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1- S liéu nhap vao

Nhom Hé s - Factor
Service Factor Cp: hé s6 lam viéc. Gb s6 hoac nhén nit =iaé hién ra bang cic gia tri
c6 sdn:

Service Factor Cp
. _ ._.,.4'...:.‘“:".;
p— e

Ipesof DivenMachines goncel |
W Display Equomen; Drspensing Equipment;

| 2 3 nst(unentatbn; Projection Equpment; Measuring - -Service Type

i) §i}ew:es.‘ Medkcal Equpment @ Intermitent (Less than 8
!; ' ) s Daly)

i 2 ™ Normal (816 Hours Dady)
[

9 £ Contingal (16-24 Hours
Types of Drving Urits

« Tepe i Ty

C Motors: Normal Torque, Squirel Cage, Synchronous, Spit Phase.
. Motors: Shunt Wound.
5: Multiple Cybnder Irternal Combustion.

Trong nay c6 cdc thong s d€ tra citu:

Types of Driven Machines: cdc kiéu mdy ddn dong. Nhin chon vao cot s6 thi ty, bén phai la
dong liet ke tén cdc loai mdy. Khi chon vao loat mdy nao thi hé¢ s& tuong dng dugc hién
ra tai 6 s6 liéu Cp.

~ Service Type: ché'd¢ lam viéc. Nhin chon mét trong cdc ché€ do sau:

@ Inter mittent (Less than 8 Hours Daily): 1am viéc lién tuc dudi 8 gio.
® Normal! (8 - 16 Hours Daily): 1am viéc lién tuc tir 8 - 16 gid.
® Continual (16 - 24 Hours Daily): 1am viéc lién tuc tir 16 - 24 gi0.
Types of Driving Units: kiéu ddn déng. Nhin chon vao mot trong cic cic kiéu bén dudi.
Nhin OK két thiic viéc cho hé sd.

Nhom Strength Check - kiém tra do bén

® User Values: gid tri do nguoi ding nhdp vao. OFF (khong dédnh ddu) - nhén céc gia
tri ¢ cho mac dinh tr trude. ON (c6 ddnh déu) - 6 nhap li¢u dugc kich hoat:

Table Load: tdi trong theo bdng. Go s6.

Length Correction Factor: hé sd'dich chinh cia dé dai ddy dai. G6 s3.

2- §6 liéu tinh duoc

Nhém Luc tic dung - Furces gom:

- Forces -
Pulley Tractive Force F ﬁﬁ"ﬁgj“—“ N
Pulley Centrifugal Force Ff (g""aug““"” N
Total Tensile Force re 10258 W

~ Circumferential Speed v o975 mfs
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Pulley Tractive Force
Pulley Centrifugal Force
Total Tensile Force
Circumferential Speed

liec kéo cua banh dai.

luc ly tam ciia banh dai.
tong lic cdng khi truyén tdi.
vdn téc vong.

. Strength Check. -

e vl

~ Table Load Ftab{t3 N

. Length Correction Factor cl ii_—-mm
Teeth in Mesh Factor Kz flw__

. Mlowable Load Fa II_C-I“M N

Strength Check iTrue

Tai day cho chting ta két qua cta cdc théng s6:

Length Correction Factor:  hé s6 dich chinh dé dai.
Teeth in Mesh Factor: hé s6 dn khép ciia rdng. '
Allowable Load: tdi trong cho phép.
Calculated Load: tdi trong tinh duoc,

Strength Check: k:em tra do an toan. Tai day hién gid tri True (t6t) hoac False (khong

an toan).

23.3.3 Dimensions - céc kich thudc day vd banh dai

634

Hop thoai két qua kich thudc banh dai va day dai sau khi d tinh todn nhu sau:

:\° Synchmnous F!el!s Compnnen: (‘encralor 1

e Fsa BB Be @ Ghadare | foen |
Qeometiy Dhmsmslstrmh]
Basi; Cimensions
Puloy f—If_,é.f
0.69 0.13
025
I‘AZ_—_ﬁl \?,IS
SIS )T
L Noas
Unflangad Puley width Bf f 56
Bek Width b 2

Tai day céc thong 56 hinh hoc duge cho ngay trén hinh vé.
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23.4 LUU TRU SO LIEU VA KET QUA

23.4.1 Luu trd s8 liéu vé két qud tinh todn vao dia

Céc s6 licu nhap vao cé thé lvu dudi dang tép vao dia dé sir dung trong cdc cum lip ghép

khac.

23.4.1.1 Luu trir

Trinh don: File = Save as

Thanh cong cu: bl
Hop thoai xuat hién:

Gy o
im seifarodesk
My Recent . 50w D Hat
Docuimnts Sywentor
u jhiAD
Avty three
Desteg ,:jf'h'?:luﬂ
. —iNgacLam
; ANQOCtah
—d —JOKNer e
My Documerts CPHAMHUNG
. - 35W Lo Flles
arg’ﬁ o racical col
i
Ky Compuies
. Fie pame.
el
My Metwort Save at lyns
Plxces

Xhwmel col

e
;'.cd

& ef BB~
=

Tai File name: cho tén tép. Phidn ma rong loai tép nay 1a *.cal.

Nhan Save dé hru trit.

23.4.1.2 M4 tép s& lidu da luu

Trinh don: File = Open

=

Thanh céng cu: @
Hop thoai xudt hién: -

My Fecent
Docunents

Deshiog

A
My Doc uments

e il
Wy fourgrda
"y

i
My Hatpaeh
Places

. Jhutodast.

;;;,-Dangl:-ucna

L Ireenion

nedn

LB M

CEiMy Patres
-3MNgociam

2. rAgoCtan

i DRVRr S
L JFFAM HNG
W Log Fles

Fée panie

Filer of hoe

Lok | Mplocomen:

Buxicdest
Butmol.cd

ot o
Cew
P Open a3 jeadonk

& ¥ fB-

Chon tén tép da luu tri s6 lidu tuong tng cha chi tiét dang thiét k&, nhdn Open md tép.
S6 lieu duoc 4p vao cdc ¢ nhap liéu twong Gng dé tinh todn.
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23.4.2 Tao van ban két qua finh toan

Khi di c6 két qua tinh todn nhu ¥, ching ta c6 thé xuit thinh van ban dé theo ddi hoac
chinh sira cho vao hé so. Cé thé xuét ra duéi dang van ban thong thuong hodc dang trang Web.

Trong hép thoai, dung 1énh:

23.4.2.1 Xuat thanh vin ban théng thudng
Trinh don: Tools = Create Report

Thanh céng cu: =
Mot vin ban dugc xuat sang dang Text:

B Catcitrol. el - Notepad

--— Guide

Lr.-ngrh calculation: gelt langt
Load ¢alculation: calculates tThe torque accoeding
8elt Jangth: Standard

~~= Basic Paramevers

Synchronous e lts, Synchronous Balt IS0 5266 Compo
standard gelt Number MaL 012

wamber of pelt Tgeth Lz - 35

Tooth pitch p = 2,032 mm

Belt dth b = 3,2 mm

Fitlex radius inside belt rr o= 0.13 mm
Fillet radius outside belt ra = 0.15
pely tooth helght bt = 0,51 ot

Belt height hs = 1.14 nm

fronth width ¢ = 1,14 s

--— Pulley Paramevers

Humber of Pulleys K = 2

s1iding Pulley = 2

Max. Filler radius of root r1 « 0,25 mm
Fi17et radius of top r? = G.13 mn

<

Type of strength calsulation: ge'lt Type besign - ISO

to the power and spec

ngnt Generator

Tai day c6 thé luu vao dia, sao chép, chinh sira v.v...

23.4.2.2 Xuat duéi dang trang Web
Trinh don: Tools = Create HTML Report

%
Thanh céng cu: €

Hop thoai xudt hién dé chon dif liéu xuat ra:

T@Complex protgcol
(7] Table of Pulley 1

o
Carcel |

i Use Colors

Dimension and tolerance table.

i
i
7

Comlex protocol: toan bo két qua.
Table of Pulley 1: bang két qua cta banh 1.
Table of Pulley 2: bang két qua cia binh 2.

.......
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Du6i day 1a hinh minh hoa toan bg ket qua.

& Synchronpus Bells Componen) Generatar - shcrosell Internet ...
B £4 Mea Fpoime Jodk (b ’

: A e orwotn @

o

. g:wgmd v"w deerh 7‘;. 1- ’.H.vdn Tk

Synchronous Belts Component Generato
{Version: 10,0.0) . :

05-26-2005
Gulde
Type of Srength Cakulaton: Bekt Type Desgn - IS0
" Length Caladation: Belt length
Load caloulation: Calculates the forgue accarding to the pover and

Belt lerqth: Standard

Basic Parametors

{yrétvinoirs Bl Syrchvonaus Belt 150 5296 Comps S ——

ey e "._*";i_ -

umber ofBalt TeathLz %

e Tl |

el wdhb 2.2 mm v
Do s e ot

C6 thé xem, sao chép hoic luu vao dia.

3.5 PUA CHI TIET VAO BAN VE

23.5.1 Bua cym bénh dai vdio ban 1&p

Moi truong lam viec dé dua cum bénh dai vao 12 ban lip ghép (Assembly). _
Khi da c6 ddy di cac thong s6 hinh hoc cin thi€t, mudn tinh todn lai vin c6 thé thay d6i

phuong an.

Néu khong thay d6i tién hanh dua vao bin lap ghép. _
Nhén ndt . rsh | trong hop thoai chinh dé dua moi ghép vao ban thiét ké. Hop

thoat hién ra:

2 Synchronous Bells

m W@

Standard | Edt | Note . ExtendedDatal

[ Views:

‘Wheel 2
Calculation

‘ Design I ‘ Generale l
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Nhan Edit dé xem va c6 thé sira cdc thong s6:

© Synchioneus Belts

11 64.Pich diameler
. 24 RPN rhameter

Tai day nhiing gi4 tri nao hién rd thi c6 thé thay déi bling cdch gb gid tri khdc vao 6 dé.
Nhan nit Disign dé quay lai tinh todn.

Nhan niit Generate dé dua vao ban lap.
Tai day chi dua duoc timg chi tiét mét vao ban lap.

23.5.2 Chinh stta chi tiét
Viéc chinh sira gidng nhu chi tiét thong thudng.
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CHUONG 2 4

TINH TOAN THIET KE PHANH - BRAKE

Sir dung dé€ tinh toén thiét k& cdc loai phanh con, dia gudc va dai (band). Tinh todn cac
thong 56 luc, mo men, kich thude phanh va thoi gian dé dimg chuyén dong. Tinh todn ciia ban s€

duoc ghi vao mot tép xédc dinh clia ngudi sir dung (*.cal).

Phén nay chi tinh todn, khong dua hinh kh6i vao ban v& dugc.
Cong thitc tinh todn dugc trinh bay tai Chuong 17 - Phan L.

24.1 KHOI TAO CHUGNG TRINH

Khéi dong Design Accelerator, hop thoai x

+.' Pesipn Accalerator

% {omponent Gerevaton
o Wochancal Caculstons
~ 3 Engraser's Handbhook
* Jowds
Shalt Coenponant Gene:

+ Cohumvs Comporm Gen
- Folaiarce Cacuisor

< ¥

Deam [omganert GENt preciaw  1ger to

1.
d
S

Standads: 150 v Comtent pelection | P Mechancal Calcuatons .

Uv ta dosigr and s8cukte core die, shie e
band biakes. 1t calculatos the rakng lique.
Pl Mechonncd Calend 7 fecer pvsues, basic drentons and nedes s
Iyive ] conenidinng: Ton stoppang: Finky constars

-
& /\&" beak g oroue 1 haken K0 CCoLRF.
e

uat hién:

Item counts B

Trude hét tai © Standard nhén nit v chon tieu chudn ky thuat. Trong vi du ndy chon

ISO. )
Tiép theo chon theo thit ty dudi day:

CRECENE VL LGN o, . Mechanical Calculators <>

Hop thoai hién ra:

@ Brakn iAechunicalfﬁ;l.cuiatur Y )

tevel setting

Select Cakubstor level
i pesigner
‘ Expetk

v Launch at Startup

@ S

To cocrirue, Chak Net.

Mest> |

CuuDuongThanCong.com
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Nhan Next dé tiép tuc. Hop thai tiép theo hi¢n ra:

€ Guide

Type of Brake . - Pressure
& FonaBiske e pipesF
- " Disc Brake . R Fe5p
" Shoe Drum Brake T b p,Fe-»l
. 7 BandBrske O
iy . U Lengthby angle
Z* £T,0->F ey by&c
LD F->f - .Emr;"_““_ '__ T
-~
- o gt
©LnE->0 L Gl
Length by arc

Pay 12 hop thoai dé chon céc diéu kién ban ddu (muc tiéu) cho tinh todn thi€t ke.
Bang ndy t6n tai song song vSi bang nhap s6 li¢u v tinh todn. M6i lan thay ddi cic tiéu

chi tai bang nay, bang nh4p s6 liéu thay doi theo dé phiy hop véi lua chon.

Néu khong thay bang nay xudt hién, cé hai cdch dé hién thi:
Trinh don: Tools = Guide

;=]
Thanh cong cu:

24.2 CHON MUC TIEU TINH TOAN

Tir hop thoai trén chiing ta chon cic muc tiéu tinh todn nhu sau:

Nhém Type of Brake - kiéu phanh.

Nhén chon mot trong cic Kiéu sau:
©@ Cone Brake- phanh con.

® Disc Brake - phanhi dia.

® Shoe Brake - phanh gudc.

® Band Brake - phanh dai.

Nhém Force - lue tac dung.

Nhdn chon mot trong cdc phuong phap sau: _
@ f.T,D --> F : cho hé s6 ma sdt, mébmen xoan, dudng kinh phanh, tinh luc tc dung.

. ® T.D,F --> f : cho mémen xoén, dudng kinh phanh, luc tdc dung, tinh h¢ s6 ma sat.

@ f,F,D > T : cho hé 6 ma sat, luc tic dung, dudng kinh phanh, tinh moémen X0An.
® f.T,F -—> D : cho hé s6 ma sit, momen xoin, lyc téc dung, tinh dudng kinh phanh.

Nhém Pressure - ap lue (luc ép).

Nhan chon mot trong cic phuong phap sau:

® b,l,p --> F : cho bé réng mat phanh, do dai theo cung, dp suat, tinh luc tac dung.
® b.I,F --> p : cho bé rong mat phanh, do dai theo cung, luc tdc dung, tinh 4p sudt.
® b.p,F --> | : cho bé rong mat phanh, 4p sudt, luc tac dung, tinh do dai theo cung.
@ |,p,F --> b : cho do dai theo cung, 4p sudt, luc tac dung, tinh bé rong mat phanh.

Nhém Length - do dai.

640

Nhan chon mét trong cic phuong phap sau:
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©® Length by Angle - d¢ ddi theo goc.

@ Length by Arc - do dai theo cung.
Nhém Energy - niang luong.

Nhan chon mot trong cdc phuong phdp sau:

©T-->t

Ot->T. o

Trong médi kiéu phanh c6 cdc hinh dang déc trung va cdc tdi trong tic dung ciing khéc
nhau. Do d6 dé viéc nghién citu dugc ranh mach, chiing ta di theo hudng bit ddu tir ki€u phanh
va sau d6 12 cdc phuong 4n cho tham s6 twong ung cha kiéu dé.

24.3 NHAP SO LIEU VA TINH TOAN
24.3.1 Phanh c6n - Cone brake
24.3.1.1 Hop thoai Guide

Tai day chon:
® Cone Brake

24.3.1.2 Hop thoai nhép s& lidgu ban diu va két qua tinh toan

€ Nrake Mechanical Calculator ;1

Bl Cippoard Tooke Hop = N
e R 2@ B O S ,
Force T : : T —— .
Ftonfas FORSTE] b ototes - R v
Brake Torque v B e widkh b 88 mm g
Ioout Forcs F[EIG N Lengthbyange o Wonai e T 7
- Qutside Diameter -~ b [469 " wm . Lengthby arc | Boér mem
Inside Diameter 0o 13999  mm  Fricton Aves a D574 oz v
Friction Force re f72z N Brake Pressure (Max.) p I S Eivee
Pictre Braka Pressure . Spaed (max.) p.v39z65 S TiMPa.mis
. b %ﬁﬁ ‘‘‘‘‘‘‘ by L e L
! St Speed no Eww " pm
' Iritial Speod v 926 g
End Speed ol om
ol 0o 'G _____ | F . Start Energy E B Eiw
Morment of tnertia Ired [2.18854  kgm2
Srake Tipe t Peir s
Srake Revolutions Number o [i5.058

Cic théng s6 hinh hoc dugc ghi trén hinh minh hoa bén duéi hop thoai nhém Picture.

Nhém Force - I tic dung. : 7
Friction Factor f: hé sé' ma sdt. GB s6 hoac nhan nit E] dé chon theo bang.
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Friction Factor

Actual values b3s =+ o3 -3

Material [ ¢ | p[mpal [p.v [MPa.ms] tmax [°C]
0.250.95 1.0-2.0 X 280-300

! "0,25-0.45 N

Sintered metal 0.15-0.45 1.0-20 10-70 200-700
Corc 0.30-0.50¢ 0.05-0.1 - 80
wood 0.20-0.30 0.3-0.6 . 90

Trong nay hé s& phu thudc vao vat lieu (Material). Nhan chon vat liéu, nhin OK, hé s6
twong tng hién ra tai 6 nhap liéu. Néu tai hop thoai Guide chon “@ T,F.D --> ', 6 nay
khong kich hoat (gid tri tinh dugc).

Brake Torque T: mé men xodn cia phanh. G s6. Néu tai hop thoai Guide chon
“® f,F,D > T" hoac “® t --> T 0 nay khong kich hoat (gid tri tinh
dugc).

Input Force F: lic tdc dung. G6 s6. Néu tai hop thoai Guide chon “® f,T,0 -->
F", 6 nay khong kich hoat (gid tri tinh dugc).

Outside Diameter D: duong kinh ngoai (xem hinh v&). G0 s6.

Inside Diameter  DO: dudng kinh trong (xem hinh v&). G6 s6. Néu tai hop thoai
Guide chon “@ f,F,T --> D", cdc ¢ nay khong kich hoat (gid tri tinh
: duoc). ,
Friction Force  Ft: liwc ma sdt. Gid tri tinh dugc.

Nhém Pressure - ap luc (sirc ép).
Numbers of Brakes  N: s¢ phanh. G6 so.

Width b: chiéu réng mdt phanh.
Length by Angle oL dé dai theo goc.
Length by Arc I: do dai theo cung.
Friction Area A: dién tich tao ma sdt.

Brake Presure (Max.) p: dp luc i da ciia phanh. Day 1a gié tri tinh dugc so v6i gid tri
16n nhat phu thudc vao vat liéu tai 6 bén phdi. Nhan ndt .= d& chon theo
bang.

Brake Presure (Max.).Speed (Max.} p.v: dp lic nhan véi vdn téc t6i da cia phanh.
Day la gia tri tinh dugc so voi gid tri 16n nhat phu thudc vao vat liéu tai o bén
phai. Nhan niit =] a¢ chon theo bang.

Friction Faclor

Actual values %03%1:_“_@ BMBM:_}

Material | f [ pMPal |o.v {MPa,mjs)|tmax [*C]
Molded 0.25-0.45 1.0-2.0 - 200-360
Sikered metal " 0.15-0,45 1.0-2.0 10-70 200-700
Corc 0,30-0.50 0.05-0.1 - 80
Wood 0.20-0.30 - 0.3-0.6 - 990
Cast iron, hard steel  0.15-0,25 0.7-1.7 - 260
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Nhom Energy - nang lugng.

Start Speed n0: vdn téc (vong quay) ban ddu.
Initial Speed V: vdn téc khdi dong.

End Speed n1: vén toc (vong quay) giai dogn cudi.
Start Energy E: nang luong tai giai dogn ddu.
Moment of Inertia Ired: mé men qudn tinh.

Brake Time t: thoi gian phanh.

Brake Revolutions Number np: sé'vong quay liic phanh.
Cic thong s6 hién 15 1a gié tri nhap vao, thong s6 nao mo di 1a gia tri tinh dugc. Sau khi

nhap gid tri, nhin nuit My 4 dé thuc hién tinh todn.

Gi4 tri nao hién mau do 12 sai, phai kiém tra lai s6 liéu, nhap lai va tinh lai.

24.3.2 Cac logi phanh khac

Cic loai phanh khic cling c6 cdc phuong 4n nhap s6 liu va két qua tinh todn twong ty nhu

phanh con. Duéi ddy la hinh dang vi cdc tham s6 kich thudc céc loai phanh.

Phanh dia:
Picture .
b et
o | 1(l-
Phanh gudc:
" Picture - e
r
f )
D T G I o
-l
'. .
Phanh dai:

Picture
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24.4 LUU TRU SO LIEU VA KET QUA

24.4.1 Luu it s8 liéu va két qua tinh todn vdo dia

khic,

24.4.1.1 Luu trix

Trinh don: File = Save as

Thanh cong cu: bl
Hop thoai xuat hién:

Cic s6 liéu nhap vio cé thé luu duéi dang tép vao dia dé sir dung trong cdc cum lap ghép

Savoin [ L3 yDocumers =] & ex @
. R i vtmer o
L b Ty auodes
MyReoerd  ; yDang D Hal
Documonlt & ypemier
w ks
- My Music
Desklop  =Himy punves
: My Documerts L TIPHAM HUNG
ey - E3SWLogFles
‘.:ig B tructcacd
Mytulut« i
ﬁé Fio parms {chatca I TN
Mpnewak  Sweerbpe  [ed [ w] el
! o el

Tai File name: cho tén tép. Phdn mé rong loai tép nay la *.cal.

Nhin Save dé Iuu trir.

24.4.1.2 M$ tép s6 liéu da luu
Trinh don: File = Open

~

Thanh cong cu: 4
Hoép thoai xudt hién:

Lock i |} My Documents ~ - B cFER-
. o :I_Q-u&iod.c-a'lu ) R
...:3 73 Autodesk il e cal
My Restard Due Ha
i oo
"
1AMy Masic
Daskicp My Pictures
; LA npoctan
My Documenis 3,'_“:::;
R L)5W Loy Fles
8
My Coerondies
. o nane famiaa . '{
¥
MyNetwork  Flecotbpe el i Loncd
Praces i” Open a3 jeadonly
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; Chon tén tep da luu trif s6 liéu tuong tng cha chi ti€t dang thiét k&, nhan Open mo tép.
S6 liéu duge dp vao cic 6 nhap liéu twong ing dé tinh todn.

24.4.2 Xuét két qud finh toan dudi dang van ban

24.4.2.1 Xuat thanh vin ban théng thudng

K&t qua tinh todn c6 thé dugc xudt ra dudi dang vin ban dé luu triy va in ra gidy.
DANG LENH

Trinh don: Tools = Create Report

Thanh coéng cu:
Ban phim: Ctr + P
GIAI THICH
Sau khi ra lénh, mat van ban dugc kich hoat trong NotePad:

B CalcProl.ixt - Netepad
Bl Et Format View b

06-11-2005 Brake Mechanical calculator (version
10.0.0)

—— GU"de . J
Type of Brake - IS0 '
Type of Brake: Band Brake
Length: Length by angle

we- FoOrce: T, D, F =—=> F
Friction Factor f = 1.407
erake Torque T = 31.711 Nm
Input Force F = 233,073 N
Friction Force Ft = 422.8l3 N
rorce in Band FO = 675.886 N
outside piameter D = 150 mm

--- Prassure: b, 1, F -=> p

Number of Brakes N « 1

width b = 28,79 mm

Length by angle a = 40°

Length by arc 1 « 52.36 mm
Friction Area A = 1507.44 mmA2
Brake praessure (Max.) p = 0,313 MPa

Brake Pressure . speed (max.) p .v = 1,2292 MPa . m/s

Tai day c6 thé lwu vio dia, sao chép, chinh sira v.v...

24.4.2.2 Xuit duéi dang trang Web
Trinh don: Tools = Create HTML Report

Thanh céng cuy: &
Ban phim: Ctr + H
Hop thoai xudt hién dé chon dit liéu xuat ra:
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~¥ Arakie Methanical Calcubatar - Mizrosef Intermet Fxplarer )

E [Edit Yew Fgvones Jools  Help &
oy E‘ ;/ P " Search ‘u\ Favotkes @Medu ”
e )Q.E.-tu.merﬁ‘@ segifu;\c&muégs«tw\rm\c&m v (Feo e ™
Brake Mechanical Calculator {Version: 10.0.0) E
06-11-200%
Guide
Type of Brae - 15O
Typa of Brake: Band Brake
Length: Length by angke
Force: T, 0, f
‘Friction Factor | wr
Braka Torgue T 30751 N
Input Force FiZ52973N
Friction Force Fti 422813 N
Force in Band FO 6758006 N
Cutside Diameter :D | 150 mm
Pressure:b, [,F-->p ~
4} Dore :d My Computer

Tai day c6 thé luu vao dia, sao chép, chinh sira v.v...
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CHUONG 25
THIET KE CAM - CAM

Cho phép tinh todn va thiét k& co cfu Cam véi cdc thong s6 ddy di. Trong 1 budc, tinh
todn nay cho phép thiét k€, tinh todn va kiém tra 1 Cam dua vao cdc dic tinh Cam do ngudi dung
xéc dinh. Tinh todn dugc 14p trinh d€ trg gitip nhu cdu clia ngudi si dung,.

Cong thic tinh todn dugc trinh bay tai Chuong 18 - Phan L

25.1 KHOI TAO CHUONG TRINH

Khdi dong De5|gn Accelerator hop thoai xudt hién:

.t Deslgn Arceleraior
File Wiew Opfons Help

i

Standards; : ISO v Content seleclmn

\ Componenlﬁenerato:s
% Mechanical Calculators
[,::l Engineer's Handbook

- Joints

- Bearings
- Springs
" Transmission Mechanisr.

R EEE

<
Cam Component Generator

\ Component Gene:ators 7

"+ Shaft Componantﬁener';

- Beam Component Gene:
.- Column Component Ger|::
.+ Tolerance Calculator §?ﬁ
. Plate Mecharucal Calcu!

Enables you to calculate and des:gn A~
“iCams with complete parameters. In~
‘iona step, this calculation allows you

 to design, calculate and check a cam

' based on uset-dehned cam

* tem count: 23

Tai 6 Standard nhén niit » chon tiéu chudn k¥ thuat. Trong vi du nay chon ISO.

Tiép theo chon theo thi ty dudi day:

*! Design Accelerator

252 TINH TOAN THIET KE

Hép thoai hién ra:

o Companent Generators =
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@ Cam Companent Generatar ; 1

Fie Ciphoard Tools Heolp ) . .
s gedo® 0 chme |
| 10w | segments | Calcuiation Resus |
Ca Sze :
" Bagic Grcle Rads b B8 mm
Com width be 12 mem
Folower 578
Rojer Radus w28 mm
Rober Wikh be iz mm
Eccantgihy e BT e
- Cycle tme t o s
“ oao o o ] | -
" Farce on Rober F |10 [ Presswe o %M_wm .'-'Pa
) of ecelerxed " kimm __u.h Modulus of Flasticky - Cam €1 05000 MPa
Somuamr ch Njmm issoris Rali « Cain o BT
Hodubus of Elasticky - Follower £z [205000 IMPa
Poesson's Ratio - Follower w R
Drawing Accssy -
Caloudation
D

25.2.1 Muc Input - Nhap s liéu

Trong hop thoai nay, chiing ta cho cdc kich thudc, hinh dang Cam, con lan va ti trong.
Ciéc thong s6 dugc minh hoa trén hinh vé. '

Nhom Cam Size - kich thudée Cam

~ Basic Circle Radius  rb: bdn kinh ducng tron co sd. G sG.
- Cam Width bv: bé ddy Cam. Gb s0.

Nhéin Follower Size - kich thudc khau bi dan
Roller Radius  rk: bdn kinh con ldn. G s6.
Roller Width rb: bé day con ldn. Go s9.

Eccentrictly e: khodng léch tdm. Go s6.
Nhém Cycle Data - tham s6 chu trinh
Cycle Time rK: thot gian mét chu trinh. Gid tri ndy ty dong tinh ra.
Speed ®: van téc quay. Go s6.
Nhém Load - tii trong
Load
Farce on Roller F HE”'M N
Weight of Accelerated Elements m {[TMM kg
Spring Rating : c ;{ﬁw N/mm
Force on Roller F: lyc trén con lan.

Weight of Accelerated Elements  m: khéi luong cdc b phdn tdng toc.
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'Spring Rating c: hé s6'dan hoi cua 1o xo.

Nhém Material - vat liéu
Mateﬂal ......... . . L
{User . _J
Allowed Specific Pressure pa fégbmh_“ MPa
Modulus of Elasticity - Cam €1 [20s000  MPa
poisson’s Ratio - Cam w fos
 Modulus of Elasticity - Folower E2 205000 _ fmPa

| Poisson's Ratio - Follower 174 Io.a -
Nhém nay gém cdc thong s6 clia vét liéu.
+ Mac dinh la User. Néu chon phuong dn nay, ching ta phai nhap gi4 tri cho cdc tham s6
sau: :
Allowed Specific Pressure  pa: dp luc cho phép. GO s0.
Modulus of Elasticity - Cam E1: mé dun ddn hoi cia Cam. G6 50.

Poisson’s Ratio - Cam pl: 1y 56 Podt-xéng cita Cam. GB s6.
Modulus of Elasticity - Follower  E2: mé dun dan héi ciia cdn. GO s6.
Poisson’s Ratio - Follower p2: 13 56 Podit-xong ctia cdn. GB s6.

+ Nhan nit ~__l mot bang vat lieu hién ra dé ngudi ding chon.

%3 Carn Materials FN (51}

gjin~3] jDesc.
7850 Structural steel

X 7860 Structursl steet
355 690 n 197 437 206000 BOODD 0.3 7860 Structhr s steel
hest eated LK) 630 1% 192 426 206000 BOOOD 0.3 7860 Heat-traaktment steel
heat treated 460 700 15 198 443 206000 90000 0.3 7e60 Heat-trestment stedd
heat treated 190 750 14 204 455 206000 H0000 0.3 7860 Heat-trestment steel
heat treatad 520 @00 13 210 470 206000 8000 0.3 7860 Heak-trastment steel
[ hast treated 630 0 122 600 206000 60000 0.3 7860 Hest-treatient steel
EN L6MnCrS chse-hardened 680 900 10 670 §300 206000 60000 0.3 7660 Case-hardening steel
§0|EN 20M0I5 case-hardened 6060 980 8 670 1200° 206000 80000 0.3 7860 (Casa-hasdening stesl
11JENSICrve  hacdened 700 200 1 610 1210 206000 BOOCO 0.3 7860 Has dening steel
12)EN lekeTre  casehardened 590 835 12 670 1300 206000 60COC B3 7660 Case-hardening stoel
150 15 D OBS000 MO0 0.25 TI60 Gray £ast kon
200 210 340 85000 000 0.25 7160 Gray tast kon
20 2% 400 85000 34000 0.25 7160 Grey cast vin
00 Faii) 460 85000 34008 0.25 7160 Grey cast hon
%0 260 20 BSO0O 4000 0.25 7160 Geey cast on
20 500 180 400 169006 70000 0.2 T160 Nodular cast ko
370 500 210 450 169000 70000 0.2 7160 Nodular cast ron
120 700 230 =50 169000 Y0000 0.2 7150 Nodular cast ron
450 a0 240 600 159000 70000 0.2 7160 hodular cast ron
] 160 400 4 220 300 160000 44000 0.27 7160 Mabesble cast kon
I 260 500 4 230 370 160000 $4000 0,27 7160 Maliaable <ast ¥on
hA— “ a—

Nhén chon tén vat liéu, nhan nit v trén dinh hop thoai. Gia tri cdc tham s6 tuong ung sé
hién ra tai 6 nhép liéu.

Nhém Drawing Accuracy - do chinh xdc dung hinh

- Drawing Accuracy L
' Points _ " Step

Calculation 1720 ;:J ID.S | ;J"
S !

- CAD
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Caiculation: tinli todn. Go s6 hogc nhén niit w dé chon cic gid tri c6 sdn. Pay 1a cic lat
chia dé tinh, cing nhiéu l4t, d6 chinh xdc cang cao.
CAD: hinh vé. G6 s6 hoac nhan niit w dé chon cdc gid tri ¢6 sdn.
C6 hai cich cho s6 lieu:
© Points: tinh bdng diém.
© Step: tinh bing budc.

25.2.2 Myc Segments - cdc doan chuyén vj ctia Cam
Nhan muc Segments trén dinh hop thoai, noi dung cic thong s6 hién ra:

% Cam Component Generator ; 1 F@@iﬁ
Eie Ciphoard Jech Help o

FE R @e@@ ks | e
T Ws!c&mgam:]
Actual Seqrent
lodex b Hoten v
Max. Fobowrer Force F oo TN .+ Seqment Start
Max. Normal Force F fiT N : Seqrrent End
bax, Torgue T b TN LR 8 the Segment Start m B "
tin. Curvature Radus Re (.03 mm .. & Lfk ot the Segrent End a0 o
Max, Spachic Pressirs poIOT T MR £ My Accoleration a B78.31853 ayseo
JBodvedge [ tekte | addgte |7 Maspeed v

J 7 Marx, Prossure Angle Y ?2'997‘2}"

, sidmvi
/}: \ };‘; \‘ ; ’ ;' / Y\EA\/\:"
; .-" o
VLA [/

. i SN
\.A f \ ) \% "// S
v ; oy \
- ’ B

.........,...............-g:' DOalﬂ chuyén Vi 100

Trong bang c6 cdc thong s8:

Nhém Actual Segments - cac doan chuyén vi hoat dong
Trong nay c6 ¢ nhép liéu:
Index: tén (56’ thit 1) doan chuyén vi. Tai day chita s6 thi ty (tén) doan chuyén vi.
Boan chuyén vi duoc kich hoat bing céc cich:
-G6s6. '
- Nhéfn ndit =,
Theém, bét doan chuyén vi bing cdc niit;

Add Before I thém vao phia truéc doan dang kich hoat.
Add after ' thém vao phia sau.
Delete

xod doan chuyén vi dang kich hoat.

Cic tham s6 tdi trong cta timg doan dugc tu dong tinh ra, gém:
Max. Follower Force  F: luc Ion nhdt ciia cén,

Max. Normal Force  Fn: luc phdp tuyén lon nhat,

Max. Torque T: mé men xodn Ién nhat.

Min. Curvaturre Radius Re: bdn kink cong nhd nhdt.
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Max. Specific Pressure pa: dp luc I6n nhat. :
Cac doan chuyén vi dugc mo ta béng 6 tring bén dudi v6i bi€u d6 ciia cdc tham s6 sau:

Y !(DF:UJF?rUJ,.Jh'}" P ani T ERCIIP l
Muén hi€n thi biéu do tham s6 nao, nhan phim trdi chudt vao niit dé.
Phén beén phai clia hop thoai 1a tham s& cita doan chuyén vi dugc kich hoat.
Motion: hinh dang biéu d6. Tai day chon hinh dang biéu dé c6 th€ nh4n nit v dé hi¢n ra danh
sdch cdc dang dé thi nhu hinh parabol, hinh sin, dang séng, va nhimng luat chuyén dong

khdc.
oo ool of 5t deayes) )
:!: Parabolic {Polynomial of 2nd degree) R
Polynomial of 3rd degree
":\-,» Pynomiai of 4th degree

Polynoriial of Sth degres
7 Polynomial of 7th degree
¢ polynomial of Sth degree - Nonsymmetric 1
ey Polynomial of Sth degree - Nonsymmetric 2
- Double Harmonic 1 n
o Double Harmonic 2 v

T I T T T YT

Thuong diing qui luat Polynomial of 5" degree.
Segment Start L. vi ti dau ciia doan.
Segment End  LO: vi &s7 cuéi ciia doan.
Cic vj tri nay tinh bang do, c6 thé go s6 tai day hodc ding chuét kéo sgi dinh v1 dé thay
doi.

Soi dinh vi

Tiép theo chiing ta cho gid tri tham s& dé x4c d;nh bién dang Cam.
Lift at the Segment Start (mm) ho: khodng cich ndng lén ciia Cdn so véi dwong tron co sé
tai vi tri déu ciia doan chuyén vi. Gid tri nay thuong 14y tr dong theo vi tri cudi ciia doan
ngay trudc dé. Néu con lan ndm trén dudng trdn co s& thi khodng cich ndy cho bang 0.
Ching ta phai cho thong s6 cdc dieém chuyén tiép sao cho phai n6i dugc nhitng phédn clia
dé thi chuyén vi va bién dang Cam thanh mot dudng cong lién tuc va khong cé va dap, bao dam
d6 ém diu, ¢ nghia ta van toc phai déu, khong tang hay giam manh 1a yéu céu t5i thi€u ddu tién.
+ Néu cho bang 0, trang thai clta d6 thi chi diém ding, hic nay V = 0, a = 0. Bién dang
Cam 1a dudng tron co s@, ban kinh di cho tai phan trudc.
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K,/ Segment Start w b .
":I 5 End L ﬁ-s— ,,,,,,,,,,, -
|, Lift at the Segment Start ha 8 mm
U/ 5% |ift at the Segment End h 8777 mm
{ > Max. Acceleration ] iﬁwh """""" mjs~2
A ¢ BT

Tait ci cdc gid wi=0 ! '

P NMTOYNALS
; ;’ [
_.._-_....------------7‘:5 13-3 193 264

" Max. Prassure Angle ¥ ;5"_—-—__:] °

+ Néu cho mot gia tri khéc 0, bat ddu c6 sy chuyén dong, nhan nit dé chon mot trong céc
phuong 4n cho bién dang Cam, cdc gid tri khic tu dong tinh ra.
® Lift at the Segment End  h: khodng cdch ndng lén ciia Cdn (mm) tai vi tri cudi cia

® .Max. Acceleration
® Max. Speed
® Max. Peressure Angle

doan. Go s6. .
a: gia téc lon nhdt. Go s6.
V: vdn toc Ion nhdt. GO s0.
y. gbc nén lon nhdt. GO s0.

Nhén Calculator dé tinh todn.

25.2.3 Két qua tinh todn

K&t qua duge thé hién trong cdc muc trén hop thoai:

@ Com Component Generalar 1

Fie Cippoard Jooks Hep

@ R B

toout | Segments | Cokuiaton Bens |
Max. vales

. Max, Lt h
Max, Speed {+) v
Max. Speed (-} ¥

- Max. Acteleration (+) a
Max, Acceleration (-} a
Max. Pulse [+) j
Max, Puse () J
Max, Pressure Angle (+) ¥

~ Max. Pressure Arige -} ¥
Max, Follower Force F

. Min, Followet Force 3
Max. Normad Force Fn
Max. Torque T
Min, Corvature Radus (+) Re
Mier. Curvatue Radws (-) R

 Max Specific Pressure p
Strangth Check

@ . (Gddwe | Feen |
- Ca Shaps

B T Bi¢a dang Cam

Zasn ms

126760 mis

[iazs6261 mys~2z

[-10z5.828  mis~2

20779.41 mis~3

{or7794 mis~3

Besiel  ° \

Flessa2™ o

BN

o T N

Riogs N

s wm

Brsom ™ mm k

[265002 " men

Hes.23  MPa

e T

Céc gid tri tinh dugc nhur sau:
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Max. lift h: khodng xa nhat cia bién dang so véi duong tron co 50.
Max. Speed V. vdn toc lon nhat.

Max. Acceleration a: gia toc lon nhat.

Max. Pulse ji xung lén nhat.

Max. Peressure Angle vy: gdc nén lon nhdt.

Max. Follower Force F: luc lon nhdt cia can.

Max. Normal Force  Fn: luc phdp tuyén lon nhdt.

Max. Torque T: m6 men xodn lén nhat.

Min. Curvaturre Radius Rc¢: bdn kinh cong nhd nhat.

Max. Specific Pressure pa: dp luc lon nhdt.

Strength Check: kiém nghiém dé bén. Gia tri TRUE - 16t, FALSE - khong thoa man
phai tinh lai. ‘

253 LUU TRU sO LIEU VA KET QUA

25.3.1 Luu frit s8 lidu vé k&t qué tinh todn véo dia
Cic s6 lieu nhap vao c6 thé luu dudi dang tép vao dia dé sir dung trong cic cum lap ghép
khic.

25.3.1.1 Lvu trix
Trinh don: File = Save as

Thanh céng cu: ™
Hop thoai xudt hién:

Save As

Saverc |3 My Documents Tl - B )
, .2 hadm 7 Ehvimetcal RN D e
- autodesk
Hyflacont . 2)Dang buc Ha
Documerds oy o
& W46
- Hy pusic
o {ﬁwmm;
LIngoctan
! Hy Documents 3 ersons
R LISW Log Fies
¥ I ruciead.cal
My Compuler ;
G oo [l 3 =
My ﬁdwak Save atlype { Yol g :} _E_afi:_el "!
Places B

- Tai File name: cho tén t&p. Phin m& rong loai tép nay Ia * cal.
Nhin Save dé luu trir.

25.3.1.2 M4 tép s0 lidu da luu
Trinh don: File © Open

Thanh cong cu: (&
Hop thoai xuét hién:
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Look §Jnyvmu . DB
3 2 yAdm Hincicdcd ’ '
'..;;3 ) Makodesk. T virar.cal
My Recond - yCang DucHa
b et hventor
4 f% 648
; Pty
Desklop 5oty Prlures
_XHgocLem
7 gl
- IOk e
Wy Documents PG
3 .
Wil
My Compuler :
Fle painsc chot cal "} ! Qoon I
ok fies ol figy T G ___E"_‘f!'__
Opers o (pad-only

Chon tén tép da luu trit s6 liéu twong ing cita chi ti€t dang thiét k&, nhan Open md tép.
S6 lieu duge &p vao céc 6 nhap liéu tuong (ng dé tinh todn.

25.3. 2 Tao vén ban két qua finh toén

Khi di c6 két qué tinh todn nhu ¥, chdng ta ¢ thé xudt thanh van ban dé theo doi hodc
chinh sita cho vao hé so. C6 thé xuit ra dusi dang vin ban thong thudng hoac dang trang Web.
Trong hop thoai, dung 1énh:

25.3.2.1 Xuat thanh vin ban théng thudng
Trinh don: Tools = Create Report

Thanh céng cu: .“—
Mot van ban dugc xudt sang dang Text:

[ CalcProtaxt - Netepad

--~ Cam Size
pasic circle radius rb = 25 mm
cam width bv = 12 mm

--= Follower Size

roller Radius rk = 2,5 mn
Ro1ler width bk « 12 mm
Eccentricity e = ¢ mm

--- cycle Data
Cycle Time t~0,04 8
speetd w = 1500 rpm

——= Load

Force on Roller § = 20 N

welght of Accelerated Elements m = 0 kg
spring rating ¢ = 0 N/mm

--- Matertal

Material: user

Allowed sgec*\ﬂc Pressure pa « 650 MPa

Modutus of Elasticity - Cam El w 203000 MFa
poisson’s ratio - Cam 1 = 0.3

modulus of Elasticity - Follower E2 = 205000 MPa

Tai day c6 thé luu vio dia, sao chép, chinh stra v.v...

25.3.2.2 Xuit duéi dang trang Web
Trinh don: Tools = Create HTML Report
&

Thanh cong cu:
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Két qua nhu hinh dudi.

Yiow

Fio Edi Fgvoriles Jools Help

L Bt Ty ,_..,'-‘!..’-, .
R i; i T g Search FEY Favorkes

e it i 2

Cam Component Generator (Version:
. 10.0.0)

- 05-13-2005

Cam Size

Basit Circle Radius |rb |25 mm
. |Cam Width bv|12{mm

j
. Follower Size

i [Roller Radius|rk {2.5|mm
i |Roller Width [bk| 12 [mm
| |Eccentricity [e | 0 {mm

@j[)w . | N E— S N Y- _émc 1= e’

C6 thé xem, sao chép hoic luu vao dia.

25.3.3 Tao bdang théng s6

Ngoai hai loai van ban két qua néi trén, chiing ta c6 thé tao cdc bang théng s6 theo cic
tiéu chi nhét dinh.
Trinh don: Tools = Create Table

Thanh céng cu:
Hép thoai hién ra dé chon loai bang:

sy B e AR S S 2 147 8 STV AR o v e

@ Create

£" Table of Cam Profile

" Lift Data

Nhan chon mot trong cdc bang va nhan OK.
® Table of Pitch Curve (Fliower Path): bang budc ciia cdc doan cong (hanh trinh
cia can).
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Bang hién ra nhu sau:

ciab.dxt Hofepad

Be B0 Fomn Sew 1o
Table of Pitch curve (Follower Path) a~
pey dr & s ¥
[] 2.3 27.5 0 27.8
0.5 2. 50003 27. 50000 0.23998
27.40897
1 . 2.90012 27.30012 0. 47954
27.49%93
1.5 2.5003% 27, 50039 0.7198%
27.4909%
2 2.50091 27. 50091 0.93977
27.48416
2. 2.50176 27.50176 1,19961
27.475%8
3 2.50301 27. 50300 1.43%4
27, 46532
3. 2.50473 27.50473 1.67912
27.45343
4 2.50699 27.50699 1.91879
27,4309%
3,5 2. 50985 27. 50985 2.1584
27.42%08%
5 2.51337 27.%1337 2.39795
27.40868
5.5 2.51761 27.%1761 2.6374%

' 27.39003 N

® Table of Cam Profile: bang bién dang Cam
Bang hién ra nhu sau:

P Calrish.ba Motepad

Deg d [ x ¥
) 1} 25 ¢ 25
0. 50105 0. 00001 25. 00001 0. 21862
24, 59906
13 . 00012 2%.00012 ¢.43811
24,99628
O8], . 00039 25. 00039 0. 65843
24.99172 -
2,01608 ¢, 00092 25, 000532 0. B7G33
24, 98545
Z.52479 0, 00179 25.00179  1.10137
2497752
3.0352 G, 00306 25.00306 1.3219
o1, 96799
3.34724 0.00483 25.00483 1. 54#08
24. 95692
4. 05082 0. 00715 25. 00748 1.77089
24, 94434
4, 37588 0.01009 25.0100% 1.9952¢
. 24.,93037
N 5,09233 Q.01373 25.01373 2, 22024 24,973
’ 5.61008 0. M2 25.01812 2.44572
- 24, 89829
- 5.12907 0. 02333 25.02333 2.6717 -

© Lift Data: bang thong s6 nang cin
Bang hién ra nhu sau:

E Calclab.ra - Motepad

Fle [ Fomat Vew Hep

Lift Ddata ~
peg Lift Speed - Acceleration Prassure
angle

il 0 o Q 0

0.5 0.00001 0.00079 28, 22656

0.01047

1 0.00012 0. 00312 55.31648

0.04132

1.5 0. 00039 0. 00691 81.28512

©.09172

B 0. 60091 0. 01213 106,14784

0.16084

2.5 0.060176 0. 01669 129,92

0. 24767

3 0.00301 0. 02654 152. 61606

0. 35201

3.5 0. 00473 0.03363 174.25408

0.47246 :

4 0. 00699 U.04588 194, 845672

9. 6GUBS3

4.5 0. 00985 0.0372% 214.,41024

Q. 756914

3 G. 01337 0. 06969 232.96

G.92381

5.5 0, 01761 0.08312 250, 51136 -

C6 thé xem, sao chép hoidc luu vao dia.
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95.4 PUA CHI TIET VAO BAN VE

25.4.1 Pua Cam véo ban vé.

Khi di c6 ddy dii cdc thong s6 hinh hoc cdn thiét, mu6n tinh todn lai vén cd thé thay ddi
phuong 4n. ‘ '

Né&u khong thay d6i tién hanh dua vao chi ti€t. -

Moi trudmg 1am viéc dé dua Cam vao la ban lép ghép (Assembly).

Nhén mit Finish trong hop thoai chinh dé dua m6i ghép vao bin thi€t ke.

Hop thoai hién ra:

o HA

Standad | Edt . Note EsendedData

Views:

i QBWJ[ Generate |

Nh&n niit Disign dé quay lai tinh toan.
‘Nhan nit Generate dé dua vao ban lap.
Nhan Edit dé xem va ¢6 thé sira cac thong so:

Follower Stroke ]
_‘Numhel ol Points
‘Number of Points CAD
1500: Angutar velocily
Diameter of basnc cicle
25 Roler chiamet
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Tai day thay d6i kich thudc cho timg doan Cam. Nhén trdi chudt vao doan cdn sira, cdc
kich thugc cha doan d6 hién ra tai bang bén dudi. Nhiing gid tri nac hién rd thi ¢6 thé thay déi
béng cich g6 gid tri khdc vao 6 dé.

25.4.2 Chinh sita Cam
Ciing gi6ng nhu cdc d6i tugng hinh khoi khdc, Cam ciing ¢6 tén trong trinh duyét.

. ‘%Modelinq View

% Assemblyl.iam
i Constraints

#+-{f3.) Representations

-} Origin

= Cam i1
-] Origin
t4)-{&H) Extrusiont
- Work Axisl ! 7
@) End of Part “~Ten Cam

Nhan phim phai chudt vao tén Cam cin sira, chon Edit. Viéc chinh sira gi6ng nhu cédc chi
tiét khiéc. :
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CHUONG 26

TINH TOAN THIET KE TRUC VIT ME
- POWER SCREW

Thiét k€ va tinh todn chon dudng kinh truc vit phit hop véi tai trong va dp lyc téc dung lén
dudng ren.
Cong thiic tinh todn dugc trinh bay tai Chuong 19 - Phin L

26.1 KHOI TAO CHUONG TRINH

Khoi dong Design Accelerator, hop thoai xuat hién:

*! Design Accelerator
Bo Vew QOplons Huo

Bk ¥ B @00 ,
Stmduds 150 v Coventacketin ¥ ComporeniGonwidtess v

% Component Genesstors |
£\ Mechanical Calculators .
i [ Engreecs Hondbook !
# - Jomls :

#

& Sholt Comparent Ge!!

% .- Beatngy

& Ce Sprngs

& o Transmission Mecha -

v .- BeamComponend Ge © 1T R s

# " Colmn Componeet { - : The apphoation provides the dasign  ». -

# . Tolance Colculstor: | 'imﬁmﬁmﬁ&m

@ .- Plale Mecharice Ca: | Q,Wdﬂo,aﬂﬂnappfml'ion :
< o » i [ ‘selects & corew dameted moiching !
JPowet Screw Corponent Ganer ator [tem count: 23

Tai 6 Standard nhin nit ~ chon tiéu chudn k¥ thuat. Trong vi du ndy chon 1SO.
Tié€p theo chon theo thit ty dudi day:

+’ Design Accelerator

Fowser Soey

= % Component Generators
Hop thoai hién ra:

= tPowet Serew Compenent Generalor @1 - 31

Seleit Garerator bvel
" Deskner
7 Erginesr
& Erpat

P Launch o St

To continue, chek Kert.

o e we ]

Tai day chon mifc do sir dung:
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© Designer - nha thiét ké.
© Engineer - k¥ su.
©® Expert - chuyén gia.
Chon © Expert - chuyén gia, sé c6 ddy di cic thong s6 d€ cho ra cap banh rang hoan
hao. _
. Nhin Next dé ti€p tuc.

Hop thoai tiép theo:

Type of transmission

¢ Rotation --> Shift

& Shift --> Rotation

Type of Strength Calculation
" Material Design

= ;heck Calcl.iatlon

Load lnput

€ Force F only

£ Torque T only

“ Both

Deslmofnﬂmndmterforthespecﬁedload
length, and properties

Day 14 hop thoai dé chon cdc diéu kién ban ddu (muc tigu) cho tinh todn thiét ké.

Bang nay tn tai song song véi bing nhép s6 liéu va tinh todn. Mai l4n thay déi cdc tiéu
chi tai bang nay, bang nhap s6 lieu thay déi theo dé phil hop véi lva chon.

Néu khong thdy bang nay xudt hién, c6 hai cach dé hién thi:

Trinh don: Tools = Guide

(=]
Thanh céng cu:

26.2 CHON MUC TIEU TINH TOAN

Tir hop thoai trén chiing ta chon cdc muc tiéu tinh todn nhu sau:

Nhém Types of tranmission - kiéu chuyén tai.
- Cic lya chon tinh todn nhu sau:
@ Rotation --> Shift:  cho chuyén dong quay tinh ra chuyén dong tinh tién (trugt).
® Shift--> Rotation:  cho chuyén dong tinh tién (truot) tinh ra chuyén dong quay.

Nhom Type of Strength Calculation - phwong thic tinh do bén
® Screw Diameter Design:  tinh chon dudng kinh truc vit.
® Material Design: tinh chon vit Jiéu.
® Check Calculation: tinh kiém tra.

Nhém Load Input - ti trong ban dau
Céc lya chon nhap s6 liéu nhu sau:
@© Force F Only: chi cho luc F.
© Torque T Only: chi cho mé men T.
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cho ca hai (luc vi mo men).

Hinh duéi minh hoa hinh dang va kich thudc bo truyén dong.

Download tai liéu K§/ Thuat Mién Phi tai http://SinhVienKyThuat.Com

\ \ |:._ ;/ ./’ “
H— —— - +— - — T 1
H

-l ——— -
- L .

26.3 NHAP SO LIEU VA TINH TOAN

Viéc nhap s6 liéu dé tinh todn dugc trinh bay theo phuong thiic:

Céc 6 nhap s6 liéu dugc kich hoat phu thuéc vao muc tiéu tinh todn.

chuong trinh, hop thoai nhép s6 li¢u va tinh todn c6 dang:

i g
&
Max. Axial Force

Clogosrd Yook Hop
=@ @

Max, Torque
Thread Friction Factor,

Screw
Thezad Diameter

Pitch

Mean Screw Diameter
Min. Screw Diameter

Nut Height

Factor for End Conditions
Max. Lergith

Material -
e

Yield Strength

Safety Factor

Alowesble Thread Presswre
Elasticity Moduie

i=tpower Screw Componen! Genesator : 1

BHe @
Floo N
ETT
1o v
4 [ Tlmm
. F‘._..“. M;‘Emm
dgs 2 am

don 9927 mm
HB0 wimm
ne
L8500 wimm
Re 300 Mpa
s v
pa ﬁmwﬁf__ﬁ MPa

E 205000 MPe

Cakculation Results
Reduced Langth

- © Efficiency
" slenderness Ratio

Prassure Stress

-+ Torsional Stress

Reduced Stress

Rankin Criical Stress

Fuler Critical Stress
Johnson Critical Stress
Cakculated Thread Pressure
Calclated Factor of Safety
Strength Check

tred 1000

mm

7 ﬁ'.'lDS?

N

[6.4693  Mpa
(156515 MPa

Gt
Tk

Or 71677 wPa

Ge [i6509¢ s

oy (569695 T wea
o 57634 o
b asi
.

Nhom Load - tai trong.
Force F:

Download tai liéu K

lue tac dung. GO s0.

Thuat Mi

Trong hop thoai ¢6 cidc nhém nhap s¢ liéu nhu sau:
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Torque T: maé men.
Thread Friction Factor f1: hé sé cdt ren. Go s6 hoac nhan nit w dé chon céc gia tri cé
san
Céc 0 nhép liéu nay duge kich hoat hay khéng phu thugc vao Iva chon tai hop thoai
Guide.

Nhom Screw - cic kich thude.
Thread Diameter d: duong kinh dinh ren. Go s6 hoac nhdn niit v dé chon céc gid tri c6
san
Pitch p: budc ren. GO s6 hoiic nhidn niit w chon cdc gid tri ¢6 sdn.
Mean Screw Diameter ds: dudng kinh vong chia (trung binh).
Min Screw Diameter dmin: dudng kinh chdn ren (ducong kinh nhé nhat cia truc vit),
(Cac 6 nay duoc kich hoat néu tai hop thoai Guide (muc tiéu tinh todn) chon: ® Material
Design: tinh chon vdt liéu hoac ® Check Calculation: tinh kiém tra.
Céc 6 sau luon dugc kich hoat:
Nut Height H: chiéu cao dai 6c. G s6 hodc nhdn mit w chon cic gia tri ¢6 sin.
Factor for End Conditions n: hé s6'diéu kién cudi. G s6 hoac nhén niit w chon céc gid
tri cé san.
Max. Length L:  chiéu dai I6n nhdt ciia hanh trinh. G6 s8 hoac nhén niit w chon cdc gid
' tri c6 san.
Cic kich thuéc nay duge minh hoa trén hinh vé.

Nhom Vit liéu - Material
Mac dinh 1a User, néu dé nguyén chung ta phai cho cac tham s6:
Yield Strength  Re: iing sudt moi. G6 s6.
Safety Factor  ks: i¢ 6 an toan. G6 6 hoac nhdn mit w dé chon gid tri ¢6 sin.
Allowable Thread Presure pa: dp luc lén ren cho phép. Go s6 hoac nhdn nit w dé
chon gia tri ¢6 sdn.
Elasticity Module E: mé dun dan héi. Go 56..

Nhén niit . 5 dé chon vt liéu, Bang vit lleu hién ra nhu sau:

Maunnuh EN fS!)

o R NP0
Hatesiat lhm Aresimert [RofRon2 [MPa] [Ren [MPa) A5 (%] [Hv [E (MPa] |G [MPa] [mi_ Jro [Fgi3) [Dwss. ~
_LjEs S0 20 380 o 206000 BOODG 0.3 7860 Free-o At sted
|_zlenosz0 2% 350 1] 206000 G000 0.3 T860 Froe-cutting stesel
_BHEHH')SZU 0 L) 16 206000 80000 0.3 o6 Frea-cutting steet
_AlENFert) 280 max M @ 206000 80000 0.3 7860 Freo-crawing ctest
| S{ENFePO 240 mas 270 M 06000 600C0 0.3 TBED Frao-tranin) stuel
[ 6[EnFenot ZWOmey 270 38 206000 80000 0.3 7660 Froe-drawng stesl
J‘ ERSP1M0 245 360 ) 206000 90D 0,3 TH60 Shouctural steel
_8lenporsen 225 L 206000 50000 0.3 7860 Heast-rosistant steol
GIEN S25RGY 225 0 % 06000 BOOOD 0.3 TEH0 Shiusctinad shost
EN S235RH 225 M0 s 206000 80000 0.3 7860 Structural steel
11 [EN SIS RGE Fool 34y 6 200000 BOG 0.} 7860) Lregctunal stead
52]EN 523530 azs M0 2 206000 00000 ©.3 7860 Structusdl steed
F3{EN P2ASGH 25 410 23 LO600E . 800D 0.3 TR0 Hoab-resstant sheel
14[EN 527500 25 a0 2 206000 30000 0.3 7660 Structural steot
15]EN 527512453 265 410 2 206000 SO0 0. 7660 Shichaedl steel
16]EN S275 TGS 265 w2 206000 80000 0.3 7860 Structurd stoel
17JEN S355.20G3 345 490 22 206000  6DODD 0.3 THEO Shrochasd steed
18|EN 535511 s 100 o2 206000 8OO0 0.3 7860 Structural steel
18 |EN 555X s 1490 &2 06000 BN 0 TBED Sheuctudd stael
[2elen saenvn 2un an__ 2 Menn _anonn_na TRAN Shuswtin o ahand o d
== o =

. . . - 'i/ 2 2 . “n
Diing thanh trugt dé tim vat liéu, ddnh ddu, nhin nit E dé khing dinh vat ligu duoc
chon. Cic tham s6 ty dong hién ra tai cdc 6 nhap liéu néi trén.

Nhom két qua tinh toan - Calculation Results
Tai day cho chiing ta két qua ciia cdc thong s6:
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-Calculation Results - .
" Reduced Length ' Lred {1000 m

: Efficiency 7 %..0_65.;%_._*
- Slenderness Ratio A ﬁaﬁgﬂw
Pressure Stress Gt 64693 MpPa
- Torsional Stress Tk ﬁ?ggﬁmm MPa
 Reduced Stress Gred 27.0704  MPa
 Rankin Critical Stress or [17.0674  mPa
Euler Critical Stress Ge 18209?”# MPa
Johnsaon Critical Stress G @EW MPa
Calculated Thread Pressure pC. W MPa
Calculated Factor of Safety kv WM
* Strength Check frree
Reduced Length Lred: chiéu dai phdn cé ren.
Efficency T hiéu sudt. '
Slenderness Ratio A: 1y 56 mong.
Pressure Stress Ot: ing sudt nén.
Torsional Stress TK: itng sudt xodn.
Reduced Stress Gred: L‘f:ig sudt co.

Rankin Crictical Stress OR: iing sudt Ran-kin toi han.
Euler Crictical Stress Ge: ing sudt O-le toi han.

Johnson Crictical Stress Gj: iing sudt Gion- xon 161 han.

Calculated Thread Pressure pc: dp luc lén ren tinh dugc.

Calculated Factor of Safety kv: hé sé an todn tinh dugc.

Strength Check: kiém tra d¢ bén. Tai day hién gid tri True (16t) hodc Falt (khong an
toan). '

26.4 LUU TRU SO LIEU VA KET QUA

26.4.1 Luu trir s6 liéu va k€t qua tinh todn vao dia

Cic s6 lieu nhap vdo c6 thé luu duéi dang tép vao dia dé sit dung trong cdc cum lap ghép
khac.

26.4.1.1 Luu trit

Trinh don: File = Save as
—

Il

Thanh cong cu:
Hop thoai xudt hién:
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2 X

5
v :
My Dotummir A NG
. 35w Log Fles
gg Mincieaed i
My Covrgrain
‘fé Pl g ithorce o Ceee ]
MyMomok  Smamber  cd 7 TN Concdl
P eioieliO

Tai File name: cho tén tép. Phin md rong loai tép nay la *.cal.

Nhan Save dé luu trit.

26.4.1.2 Md tép s6 lieu da luu

Trinh don: File = Open

-
Thanh céng cu: g
Hop thoai xuét hién:

tockm {7 Hy Documens B - Y .
A ooAdm Huucied.eal
wy B nkkodesk o vimel.cal
by Recerd . “frang Cuc Ha
Doouments 23 Erwentor :
. t.i LakeAD ;
. “AMy Mk :
Doicy iy perures ;
. JgocLam :
; 30K Ly :
ol L JOkVersors ’
My Documents. L YPHAM HLING :
‘#g L IEW Lo Py :
Mytmm
R E
Myhounh  Fies of pox fiea T T O Ll
Ploces £ Opans a3 e oy

Chon tén tép di hru trit s6 liéu tuong ng cha chi tiét dang thiét k&, nhan Open maé tép.
S6 lieu dugce 4p vao cdc 6 nhap liéu tuong dng dé tinh todn.

26.4.2Tao van bén két qué finh todn

Khi di c6 két qua tinh todn nhu ¥, ching ta c6 thé xuit thanh van ban dé theo ddi hoic
chinh sira cho vao hé so. C6 thé xudt ra dudi dang vin ban thong thudng hoic dang trang Web.
Trong hop thoai, dung 1énh:

26.4.2.1 Xuét thanh vén ban thdéng thudng
Trinh don: Tools = Create Report

Thanh cong cu: =
Mot van ban dugc xudt sang dang Text:
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P CalcProt.txl - Notepad
flo Edt Format View Hep

~--- Guide
':rysge of Strength Calculation: Scraw Olameter Design -
fLoad Input: Both

--- LDad

Max. Axial Force F = SDO N

Max, Torque T = 1,282 Nm .
Thread Friction Factor. fl = 0.01

e SCrew

Thread Dlameter o = 8 mn

Pitch p = 2 mm

Mean Screw Diameter ds = 7 mm

Min. Screw Diameter dmin = 5,96 mm
Nut Height 4 = 50 mm

Factor For End conditfons n = 1
Max. Length L = 200 tm

--- Material
lnateria1: user

Tai day ¢6 thé luu vao dia, sao chép, chinh sirta v.v...

26.4.2.2 Xuat dudi dang trang Web
Trinh don: Tools = Create HTML Report
%Y
Thanh cong cu: € :
Duéi day 1a hinh minh hoa toan b két qua.

R Power Screw Component Generator - Microsoft In.., t |
fie Edt Mew Fgvoriies Tooks Hep W

L q ot 4
3 N ¥ A
Xy | Tg s Jeach oy Favorkes

B

Ay Q] ElDocumrts andSettrqs\cadcm\Locd Selv 6o L

Power Screw Component Generator
= (Version: 10.0.0)

 05-15-2005

| Guide
;rsyge of Strength Calculation: Screw Diamater Design -

Load Tnput: Both

Load
Max, Axial Force F {500 IN
E (Max. Torque T |1.282|Nm
| Thread Friction Factor, |f1] 0.01

E Screw : v
) Done - My Comouter

C6 thé xem, sao chép hoic luu vao dia.
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26.5 PUA CHI TIET VAO BAN LAP

26.5.1 Pua tryc vit me véo ban Idp

Moi trudmg 1am viéc dé dua cum banh rang vao 1a ban 1ip ghép (Assembly).
Khi dd c6 ddy dii cdc thong s6 hinh hoc cén thiét, mudn tinh toén lai vn c6 thé thay déi

phuong dn. ‘ )
Néu khéng thay déi ti€n hanh dua vao ban lap ghép.
Nhén niit Finish 1 trong hop thoai chinh dé dua mdi ghép vao ban thi€t k€. Hop

thoai hién ra:

Wi Power Screw

m We

“Standyd | Edk | Hote " EMendedDaia

. Views.

Calculation

N
e

| ,r QQ@....J. [. ﬁm“ '|

Tai day c6 thé dua truc (Bolt) hoac 15 (Hole) vao ban lap.

26.5.1.1 Bua truc vao ban lap

Tai hop thoai trén nhan chon Bolt.
Nhan Edit d€ xem va c6 thé sira cdc thong sd:

W% Power Screw

oW d
Standad Edt  Noko  Ewendod Dota
g O—
e - - — T
’;_/;f
H
L S
Va. Uk Voue Description a
drin men © Min. 8okt Diameater
de mn * Moan Bok Diameler i
£ MPa 205000 Elastic modubss :
oa = Transmiscion sfficency ey
fl 0.01 Thiead Friction Factor i
Fa N 500 Al loice
H mm 50 Nut Width
k . Caloulated Safety
ks 3 Salety Factor :
A pm 200 Matetial wdth v
l Resgn ] [_ Generate _]

Tai day nhiing gi4 tri nao hién rd thi c6 thé thay déi bing cdch go gid tri khdc vio 6 d6.
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Nhan nit Disign dé quay lai tinh todn.
Nhan niit Generate d¢ dua vao ban lip.

xX

< pAssembly Viey

% Assemblyl.iam
# ' Representations

Truc vitme

- £52 khoit:]
4 () Power Screw:1 < Tén rruc

+ IOrlgln AL U A LT A L L T LA A LA R A LA L R LA R LA L LR A R R LA A L LR L E AR R AR S S

......

26.5.1.2 Pua hdc vao ban lap

Diéu kién dé dua hoc vao ban lap la trong ban l4p phai cé sén chi tiét c6 thé khoét héc.

Nhin chon Hole trong hop thoai, hinh dang ndc hién ra: '

u?&i’uwer Screw

o

1 @

" Stendard - Edit © Note Estended Data

Views:

[ Design ] [ Genetate

Nhin niit Disign dé€ quay lai tinh todn.
Nhén niit Generate dé dua vao ban lap.

Khi dua vao ban lp, tai ban I3p, dua con trdé ¥ nhdn vao mat clia chi tiét cdn tao hoc.

Hop thoai hién ra:

Download tai liéu Ky Thuat Mién Phi tai http://SinhVienKyThuat.Com
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Insert if eature

T 1 I Y A,
H Sketch Postion Plahe 1 0.00 deg

coxel [T

Trén mat chi tiét ciing hién ra vi tri dat h6c. Ching ta c6 thé diing chuét di chuyén va
xoay theo mili tén. Nhan Finish, két thiic lénh. H6c dugc tao ra.

Vi i héc

26.5.2 Sua cdc chi tiét da dua vao
Viéc chinh sita nhu d6i véi cac chi tiét thong thudng.
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CHUONG 27
TINH TOAN THIET KE TAM - PLATE

Sir dung d€ tinh todn thiét k& cdc loai tdm c6 tiét dién tron, hinh chir nhat, vuong véi tai
trong phan bs déu trén bé mat hoic tai trong huc‘mg tam.

Phan nay chi tinh todn, khong dua chi ti€t vio ban vé.

Cong thiic tinh toan dugc trinh bay tai Chuong 20 - Phan 1.

27.1 KHOI TAO CHUGNG TRINH
Khéi dong Design Accelerator, hop thoai xudt hi¢n:

* Design Acceleraler
Hes Yew UOplore Hep

Stadats IS0 v Contend seleeson 1 Mecharscal Coiadloes

% Comporent Genetators
2% Hachaocal Calculatons

- £2 Engintors Handbook
+ Joinks

. Shaft Comporert Geans
X .
¢ .
N ?”’n %?Mm,é{_ £
v Tons PR St  re
«
+ - Comn Component Gen B - :
e Tolerance Cakkusior Cd:dduﬂddam of the caculyr. squate. srd
ractangulty shape with silhes uratoemiy detributad
+ PlaeMecharical Cakcdd toad ove: e tuface o load concerhiaied of the
1’ ceniar
'ﬁ
Mata Mecharical Cakudator ) Item count: &

Trude hét tai 6 Standard nhdn nit + chon tiéu chudn k§ thuat. Trong vi du nay chon
ISO.
Tiép theo chon theo thi tu dudi day:

; . . Flate
* Design Accelerator  [FEREEVINSIRIITY T RIS i

Hop thoai hién ra:

VPlale #ochanical Calculalor @ 1 - 11

Level setting

Select Cakulator lovel
“ g

W Launch at Startup

To cortinue, chek Naut,

@ L Geed b et B
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Nhan Next dé tiép tuc. Hop thai ti€p theo hién ra:

- Guide
Shape of plate
" Ciodar Flst Plate

Tyo; of foad
' Unformly distrbuted load over the surface

=

Typo of Strength Caloulation

" Design of plate thickness

* Dasign For specified deflection

" Dasigr of minimat material vakies
@ Strength check

Load fnput

i Totalload

& Undformly distributed load

Fixed edges

Day 1 hop thoai dé chon edc diéu kién ban ddu (muc tiéu) cho tinh todn thiét k&. .

Bang niy tén tai song song véi bang nhap s6 liéu va tinh todn. Moi lan thay déi cdc tiéu
chi tai bang nay, bing nhap s6 lidu thay déi theo d€ phi hop véi lua chon.

Néu khong thay bang nay xudt hién, c6 hai cich dé hién thi:

Trinh don; Tools = Guide :

=
Thanh cong cu:

~27.2 CHON MUC TIEU TINH TOAN

Tir hop thoai trén chiing ta chon cdc muc tiéu tinh todn nhu sau:

Nhém Shape of Plate - Kkiéu tam.
Nhan chon mét trong cac kiéu sau:
@ Circular Flat Plate: tdm tron phang. . ]
® Square Flat Plate: tdm vuéng phing.
® Rectangular Flat Plate:  tdm hinh chi nhat phéng.

Nhém Support Type - kiéu goi do.
Nhén chon mét trong cdc phwong phip sau:
® Supported £Edges: goi dd tai cic mép.
® Fixed Edges: cdc mép gin c6 dinh.

Nhém Type of Load - kiéu tai trong
Nhan chon mat trong cdc phuong phdp sau:
® Unoformly distributed load over the surface: Tuc b6 tri déu trén bé mat.
® Concentrated load at the center: luc tap trung vao tam.

Nhém Strength calcultion type - kiéu tinh toan sic bén.
Nhén chon mét trong cdc phuong phap sau:
® Design of Plate thickness: tinh thiét k&€ bé ddy tdm.
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© Design for specified deflection: tinh thiét ké x4c dinh do bién dang.
® Design of minimal material values:  tinh thiét k€ gid tri vat liéu 6] thiéu.
©® Strength check: . tinh kiém tra do bén.

Nhom Load Input - nhap tai trong,

Nhan chon mét trong cic phuong phip sau:

® Total force: nhép téng luc.

® Unoformly distributed load: luc b6 tri déu trén bé mat.

Trong méi kiéu tdm c6 cdc hinh dang dac trung va cdc tai trong tic dung ciing khdc nhau.
Do d6 dé viéc nghién citu duge ranh mach, chiing ta di theo hudng bét ddu tir kiéu tdm va sau dé
1a cdc phuong 4n cho tham sé twong éng cha kiéu do.

273 NHAP 56 LIEU VA TINH TOAN

27.3.1 Hop thogai nhdp sé liéu ban dau va két qud tinh todn

_Pl;ile Mochanical Calcutater @ 1 .

Fiw Cigboard Tools  Heb
g " F % m E] ¥ @‘J Firush

Tatal lood F gmu.“.mr‘ .

Uniforenly destebuted load p 01272 Mes \

Derensons of Plate ]

Pute Thichness s e "’j

Radus of plate Rio T vimm

Material Calcuation Results
Y S e
10 St Ro W Rusmnatbeswpatposten 9, o
Safety Factor ks i:’ hd Hax. stress Cnay 34469 wes
Elasticky Madulo €500 TMPa  Cakulaked Factor of Safety ERT
Potssons Patw whs T Strength Check o

Nhoém Force - luc tac dung.
Total load F: tong hec. GB s6. .
Uniformly distribute load p: liwc bS' tri déu trén bé mdt. GO s6

Nhém Dimension of Plate - kich thude tAim

I- Tdm tron:

Nhip cdc s liéu sau;
Plate thickness t: bé ddy tdm. G6 s§ hoac nhén niit w dé chon gia tri cé san.
Radius of Plate R: bdn kinh tdm. G6 s6 hodc nhdn nit w d€ chon gia tri ¢6 sén.
2- Tdm hinh vuéng:
Plate thickness t: b¢ ddy rdm. G s6 hoac nhan nit v dé chon gid tri ¢6 sdn.
Length of Plate L: d¢ dai canh tdm. G s6 hodc nhan nit w dé chon gid tri c6 san.
3- Tdm hinh chir nhdt:
Plate thickness t: bé ddy rdm. G5 s6 hoic nhin niit w dé chon gid tri ¢6 sin.

Length of Plate L: chiéu dai tam. G6 s6 hoac nhan nit = dé chon gia tri
cO san.

Length of Plate (Shot side) I: chiéu réng tam. Go s6 hoic nhan nit w dé chon gid tri
c6 san.
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Nhém Material - vat liéu
Nhém nay gém céc thong s6 clia vat liéu.
+ Mic dinh 1a User. Néu chon phuong 4n nay, ching ta phai nhap gid tri cho cdc tham s6

sau:
Yied Strength Re: d6 bén moi.
Safety Factor ks: hé 56 an toan. Go s0.
Modulus of Elasticity E: mo dun ddn hoi. G so.
Poatsion Ratio W he s6 Podt- xong. GG s6.

+ Nhin niit .._j , mot bang vat liéu hién ra dé ngudi ding chon.

< Maleriaix EN |51

iv e B 3P 0
Ihurreunm!nqwtmllun-:mllssm!m lttwallf-‘{w-llm [rafhgim~3] [Dwsc. ~
: 206000 B00b0 0.3 7960 Free-(utting steed
m 9 206000 80000 0.3 THHG Free-outting stes
30 600 1n 206000 000 v.) 7060 Frea-cuttng kel
280 mar 270 28 206000 BOOO0 0.3 7860 Froe-oravang deel
240 ma 70 » 206000 80000 0.) 7060 Fro-drowdng sbeed
210 mar Fry T ZE0ED  BORO 03 7060 Frae-drowng steel
@5 - 206000 80000 0.3 7360 Stncturdl stoel
225 5 206000 ©0000 0 TOM0 Heat-reastant stesl
=5 % 6000 S0000 0.3 7060 Snchra et
215 - 200000 9MO0G 0.3 1850 Shuchard steel
2% a1 26005 SO0 03 TBEQ Snaturd el
225 % 206000 80000 0.3 7660 Sructural steel
25 0 W00 80000 03 7060 Hastrasistank steel
25 E] 206000 SOO00 0. 7860 Struclurdd stoal
265 n 206200 600X 0.3 7860 Structural stedl
€5 k<3 206000 800 0.3 7860 Swuchurdl steel
5 2 206000 SO0O0 0.3 7860 St d stoel
S 22 206000 80000 0.3 766G Sructural steel
Ws 22 206000 8000 03 7860 Srodturd steel
M5 2 206000 AD0O0 0.3 T4€0 Structural stedd
255 o4 204000 20000 D3 7860 Hructued steel
2 206000 H0G 0.3 TH60 Stiuxctin ol steet
20 141 206000 BOOOG 0.3 THEQ Stisxburdl steel
16 169 206000 S0G 0.3 7060 Structural stest
197 206000 BOOOG 0.3 7060 Siructursl steel
18 000 0.3 7060 Case-harderng stel
1" (L1 ]

na TGN 1 g hardirana el
i ——

nhap gid tri, nhan nit ::l dé thuc hién tinh todn.
Gi4 tri nao hién mau do la sai, pha1 kiém tra lai s6 liéu, nhap lai va tinh la:.

Nhém két qua tinh toan - calculation Results

Calculation Results

Deflection d HJ?E@E " mm
| Ratation at the support position ¢ i[l §§§é§6mﬂﬂ °
Max. stress Cmax EE_IW MPa
Calculated Factor of Safety k %ZETEEIIMM
Strength Check TTI:G; JTIE. .
Deflection d:  do bién dang.
Rotation at the support possition @:: géc xoay tai goi do.
Max. Stress Cmax: ting sudt toi da.

Calculated Factor of Safety k: ié s6 an toan tinh duoc.
Strength Check: kiém tra d¢ an toan. Tai day hién gid tri True (tot) hoac Falt (khong an
toan).

672

Download tai liéu Ky Thuat Mién Phi tai http://SinhVienKiThuat.Com |


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Download tai liéu Ky Thuat Mién Phi tai http://SinhVienKyThuat.Com

' 27.4 LUU TRU SO LIEU VA KET QUA

27.4.1 Luu 1 s3 liéu vé két qud tinh toén véo dia
Cdc s6 liéu nhap vao c6 thé lvu duéi dang tép vio dia dé sir dung trong cdc cum lap ghép
khéc.

27.4.1.1 Luu trix
Trinh don: File = Save as

Thanh céng cu: =
Hop thoai xudt hién:

i AP G

X A5V Log Fées
] B
' “’i:g ;-,lewlcd.«l
: My Compuder
Myl S mpr g T g et |

Tai File name: cho tén tép. Phdn md rong loai tép nay 1a *.cal.
Nhin Save dé luu trit.

27.4.1.2 Mg tép s6 ligu da luu
Trinh don: File = Open

| Thanh cong cu: e
1 Hop thoai xuat hién:

\

|

|

| Lot jn |7 My Bocueres ™ AR T § -1
[

s
3 iAo T vucte.cd
=3 L) Modost. B el .col
My Recard .. )0ang tast Ha
Do
P;f,'i 20k
Ay e
Dasklop _:,i"'fﬁtltms
i aMgacLam
j’ -Lingoctan
__pOkdVersions
My Docurnants PIAM NG
YW Log Fies
wd
MyComeuter
‘-'j} File game: ichotcal '] I Qpea I
Mo Heiatc Fibs ol po. g T s 3 ot
e {7 Open s jand-onky

Chon tén tép da Iuu trir s6 liéu tuong iing cia chi tiét dang thiét k&, nhan Open mé tép.
56 ligu dugc dp vao cdc 6 nhap liéu tuong ting dé tinh todn.
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97.4.2 Xudt k&t qua finh toén dudi dang van ban

27.4.2.1 Xuat thanh vin ban théng thudng

K&t qua tinh todn cé thé duoc xut ra dudi dang van ban dé luu trif va in ra gidy.
DANG LENH

Trinh don: Tools = Create Report

Thanh cong cu:
Ban phim: Ctr + P
GIAI THICH
Sau khi ra lénh, mét vin ban dugc kich hoat trong NotePad:

B CalcProt.int - Notepad
Ele Edt Fomai Mow Hep

01-20-2006 plates calculation wizard (version
4.3.1918)

- cuide

shapa of plate: Recrangular Flar Plate - 150
Suppory type: Supporvad edges

Typg of Jead: uniformiy diztributed toad over the
surrace

streng:h calculation Tyge: pesign of plate thickness
Load input: uniformiy distributed Yoad

--- Load

Total Tnad F = 190.98 N

uniformly gistributed toad p ~ §.12732 MFa
f--- olmensions of pPlate

Plate Thickness t = 0.70% @mn

Lengrh of plate ( = 50 mm
vength of plate (short side) 1 = 30 mn

~-- Marerial

material: User

Yield strengih Re = 300 MPa
safety factor ks = 3

Tai day c6 thé luu vio dia, sao chép, chinh sira v.v...

27.4.2.2 Xuit dudi dang trang Web
Trinh don: Tools & Create HTML Report
Thanh céng cu: &

Ban phim: Ctr + H
Hop thoai xuat hién dé chon dif li¢u xuat ra:

T iMates Calntation Wirard  Mieasall inteaact Erptarer
e G0 W Tgerws JeR o b E
© 2 : | ew - tety L ]
- £ o ot w o ke 45O tE AN _v_;ﬂm'
Plates Calculation Wizard {Version: 4.3.1018)

[BRCEETLY

Guide

Shape of BT Kecangsy FlatPam - 1Y
Suppe L by Sugdd B g

Ty1 o I i iy v et Wved 0 the sr Tl
Srergih £ akiision Tyoe: Leng - of piate et
oa gpak: Linke mic dwn Lased £

Load
b Flis
“maa vty shaor betind i |

Dinserrslons of Pate

G TheRness gL e
et ol plew 1] ] .
kil 3 My Cocim

Tai day ¢ thé luu vio dia, sao chép, chinh sira v.v...
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CHUONG 28
THIET KE DAM - BEAM

Trong phén nay chiing ta tinh todn thiét k&€ ddm thang véi mot s6 dang tiét dién va g6i d3
(t6i da 12 30). Ddm c6 tiét dién khong ddi sudt chiéu dai va duge lap ghép vao cum chi tiét.
Chuong trinh cho phép tinh tdi trong, phan b6 bién dang, luc va phan luc tai cdc goi do.

Cong thiic tinh todn dugc trinh bay tai Chwong 21 - Phan L.

28.1 KHOI TAO CHUONG TRINH
Khéi dong Design Accelerator, hop thoai xuit hién:

*’ Desipn Acceleraior
Fie Mew Optons Help o
Standaids 150 ,J.‘ ontent selector: - Y Component Ge v,
\ Componert Ganeratars A A
v Mechanical Calculstors :
1 Enginser’s Handbook
P70k Joints
2 Shaft Component Gener
¢ ¢ . Bealings
" .+ Springs
. Transmission Mechanisr
- Beam Component Gene
7 Calculation Fommala
% Cohumn Component Ger
1 -+ Tolerance Calculator i
: - Piate Mecharical Calcul ™ ¢!
Beam Corrponets; Ganrator

Tai 6 Standard nhén niit v chon tiéu chudn k§ thut. Trong vi du nay chon ISO.
Tiép theo chon theo thit ty dudi day:

s

o > Component Generators o

*! Design Accelerator

Hop thoai hién ra: -

1 team Lomponent Generalar ; 7 - 1H

Level setting

Sedoct Gaxwsrator evel
77 pesigrey
& Egpat

& Laurcch ot Rty

Ta conkinee, chck Nest.
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Tai day chon mifc d6 sir dung:

© Engineer - k¥ su.

© Expert - chuyén gia.

Chon © Expert - chuyén gia, sé cé ddy du cdc thong s& dé tinh todn thiét ké.
Nhan Next dé ti€p tuc.

Chiing ta tinh todn thiét k& theo qui trinh sau:

I- Khoi dung ddm(vé hinh dang ciia ).

2- Tinh todn ddm (cho tai trong va tinh sitc bén).

3- Pua ddm vio ban lap.

Chiing ta nghién citu titng phén theo qui trinh trén.

28.2 TINH TOAN THIET KE

Trong chuong nay, ching t6i trinh bay cdc chic ning thiét k& hoan chinh mot ddm gém:

- 86 doan ddm.

- Chon tiét dién ciia ddm.

Day 1a hop thoai dé chon céc kich thudc clia cdc phdn tir cia ddm nhu hinh V& mo6 4 trén
hop thoai.

~ 28.2.1 Thi&t ké& hinh dang clia dém

Trén hop thoai chon muc Beam. N6i dung nhur hinh dudi.

T Bean Companent Generatar : 1
i FHdRB - @8 O Sk | e

[6eam |i 1nput | Resuks § Forca | Momant | Rotation | Deflection | Bend | Shear | Torsion | Tension |

Hlament o Material - h S |
Ackive element TR ‘ T o) spechcMass W [7ES0 igimt3 |
AddBefore | .| pddafter j . Modulus of Elasticky 1210000 MPa  Modubus of Rigidty 81000 MPa

Nurber of Shaft Divisons 600 8]

Parameters . '
fuser section i tengh 1000 >} m ]
Soction Area 2400 men~2
Stckions... Fiip Section
' h 5 x - x ? - Y SR ——
Momergt of nertia {32000 {20000 T mmra Torsionst Rigidy Modulus {752060 o4
£dge Distance from Cen. of Grav. 20 £ ¢ Torsional Section Modgus 22100 3

Bandireg Section Modulus J15000 je4000 mm~3  Factor of Shear Displacement P [1.177

Tai day cho cdc thong s6 hinh dang clia dim.
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Nhém Element - cic doan dam

Muéhn thiét k& doan nio, nhén chudt vio hinh cla doan d6 trén hinh minh hoa hoac nhén
nit v dé chon s6 thif tir tai 6 Active Element nhu hinh trén. S6 thit tu duge dinh tir trdi qua
phai. _

Poan ddm dugc kich hoat c6 mau xanh, déng thoi s6 thit ty duge hién 1én tai 6 Active
Part. Khi doan ddm dugc kich hoat, chiing ta tién hanh dinh dang va kich thudc cua né.

Sau khi da kich hoat mét doan ddm, nhdn nuit:

£

Add Before . . . . Ca g
i | thém mét doan vao trudc doan hién hanh.
Add After .
: = [ thém mot doan vao sau doan hién hanh.
Delete

..... M! xod doan hién hanh.

Number of Shaft Divisions: s6 phdn phdn chia trén dédm dé tinh. G6 s6 hoac nhén nit -~ (ty
dong chia l4t). Day l1a cdc 14t wong tuong doc ddm dé tinh todn, s6 ldt cang 16n thi do
chinh xdc cang cao.

Nhém Material - vat li¢u

Nhoém nay gém cdc thong s6 clia vat lidu.

+ Mic dinh 12 User. Néu chon phuong 4n nay, chiing ta phai nhap gid trj cho céc tham s6
sau:

Meodulus of Elasticity: mé dun dan hoi. G6 sg.

Specific Mass: khoi lugng. GO s6.

Modulus of Rigidity:  mé dun cimg. G6 s6.

+ Nhén nit “_j mot biang vat liéu hién ra dé ngudi ding chon.

:: !\‘.éah;.ri’;xlil.'yp-es- (ISVIV) . E—J@ ]
B =g MR DD

Material E [MPa] | G [MPa] [ro [kgfm~3]
1lGreycastiron 1102000 41000 7160}
2|Malleable castiron 160000 64000 7160
3| Steel 206000 80000 7860
4| Cast steel 200000 80000 7160
5| Steel, nickel 205000 80000 @ 8280
6| Stainless steel 190000 73000 8030
7|Brass 100000 37000 8500
8{Bronze 103000 45000 8800
9| Alurninum, alloy 73000. 26000 2700

10| Magnesium alloys 43000 17000 1750
t1|Copper 108000 40000 8930

Nhén chon tén vat liéu, nhan mit v trén dinh hop thoai. Gid tri cdc tham s6 tuong ing $€
hién ra tai 6 nhap liéu.

Nhém Parameters - cic tham so

O ddu tién dé chon hinh dang ti¢t dién ctia ddm. Tai day mac dinh 12 User section - do
nguoi ding dinh hoac nhén ndt » dé chon cdc loai ddm c6 sdn trén thi trudng dé dung.

Chiing ta nghién ctiu timg trudng hop.
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1- Dam tuy y - User section.
Né&u chon phuong 4n nay, ching ta phii nhap gia tri cho céc tham s6 sau:

., i
Nhan ndt ... 20onS | 4d chon cic dang ddm. Hop thoai xudt hién:

Section Calculation

~IiE A LA I L
©@|01EIA IO L|LI|C)
Dimensions - :

P -~ b

B 190 mm e "
’ T oy el
b g‘;f)m T om /’}/{
¢ XN S 1 SR
t 15 om -ttt
©2 e we Ty

Ok i Cancel - B -

Tai day nhan chon hinh dang tai cdc niit trén dinh hdp thoai, nhap céc kich thuéce tai cic 6
clia cdc gia tri tuong (tng vdi hinh vé bén canh.

Nhén OK chdp nhan hinh dang va kich thuéc di cho.

Trd lai hop thoai chinh, chiing ta phai cho cic tham s& sau:

Sections... | FipSection |
L ; 2 R B Y-y

720000 mm~4  Torsional Rigidky Modulus 752000 mm~d

Moment of Inertia
Edge Distance from Cen. of Grav. i2l‘.! §30 " m Torsional Section Modulus 222&00 T a3
Sending Section Modulus 16000 24000 mm~3  Factorof Shear Displacement ¥ 11177

Length: chiéu doy dam. G s0.
Section Area:  dién tich tiét dién dam. Gos6.
Cho hai gid tri theo X - X v Y - Y tai céc 0 tuong ting cho cdc tham s6 sau:
Moment of Inertia: mé men quan tinh. G8 s6. '
- Edge Distance from Cen. of Grav : khodng cdch tir mép doc ddm dén trong tam. GO s0.
Bending Section Modulus: mé dun udn cita tiét dién. G6 s6.
Nit  Fiesection g 4z0 che gidtrichaX-XvaY-Y.
Tiép theo 12 cdc tham so:
Torsional Rigidity Modulus: mé dun ciing xodn. Go's6.
Torsional Section Modulus: mé dun xodn cia tiét dién. G6 s6.
Factor of Shear Displacemant: hé s6 dich chuyén vét cdt. Nhan nit M c6 can gid tn
nay thi 6 nhép liéu duge kich hoat, nguoc lai khéng cdn nhap .

2- Dam tiéu chuén - nhan nat » dé chon
Khi d6 tai hop thoai hién ra tén va cic thong s6 ké ca vat liéu cha ddm dé€ ngudi dung
chon.
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_ Parameters

~ {User section : M

User section

1SO 65? 2, Hot rnlled unequal angles aF censtructlonal steels
IS0 65?!11 Hot-rolled steel sections - Part 11 : Sloping flange channel sections {(Metric ser

Nhéan chon mét trong cdc loai ddm trong danh sach. Bang cic théng s6 hlen ra dé ti€p tuc

chon ddm vdi kich thudc tiét dién cu thé:

Parameters
50 6572t it S e f s e e 21 Length B
[ fmen]] & [rom]] & grm)] 2 from]] s roex (enen]] ¢ toe [men]] Q )] g Trad], e fremd] o3 [mind] 5 fro<2]] = [nm"-’!][ﬁ

§50 100 12 10 12.0 £0.0 22,500 0.22% 489  24.20 2870 6510!])0‘

185 o 10 10 12.0 9.0 20500 0.205 63.1 1£.60 2620 EE20000

2m) 100 o 10 15.0 9.0 23,000 0.2% 69.3  20.10 2920 12200000

200 100 12 10 15.0 10.0 27300 0213 0.3 21.00 2380 14400000
200 100 4] i0 15.8 120 31600 0.316 .z 2180 4030 16500000 ,
< . - - e o ma - PR . e >

Nhan chudt chon vao kich thudc cdn thiét.

Cho d¢ dai tai 6 Length. Nhan niit __I dé cap nhat lén hinh vé minh hoa.
Chuyén sang phan cho tii trong va g01 da.

28.3 NHAP s6 LIEU TAI TRONG, GOI DG VA TINH TOAN

28.3.1 Nhdp sd liéu ban ddu
Céc s lieu nhap vao duge hién thi tai hOp thoai lnput

I Beam Ctrmpunenl henera!nr 1
file Chppoard Tooks Help :
§ sH e Be O B i S SO, SO

Beam INxt | Resuks { Force | Moment { Rotation | Deflaction | tlend | Shear | Torsion | Tension |
Supports - - ; Loads

e BT peme | M T
Poskicn _ " Postion ;
Elernert, rumber oy " Blement number iz v
Digtarce Digtance 43 L
Spkne 12 pne _ St e e i
Yieiding o b N RodalForce B T
Radialt Dsplacement b TTTm S O
i - : . Bervding Moment I_— fD Lt
Coontinuous Load ,0 Nfimmn
! . Awial Foree b
Torgus b L2

. Download tai liéu Ki Thuat Mién Phi tai httﬁ://SinhVienKiThuat.CoiI ;
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Nhém Support - got do

Trén hinh v€& ¢6 minh hoa truc va g6i d& nhu hinh dugi.

Viéc tao va dat g6i do ¢6 thé diing hai céch:

- Nhdén trdi chugt vao ky hiéu g6i d trén hinh vé va di chuyén dén vi tri cén thiét.
- Nhip s6 lidu tai cic 6 tham s6.

G6i d& dang duoc kich hoat (dé nhap s0 liéu) cé mau xanh va tén (s6 thit ur) clia nd xuat

hién tai 6 Number.

Nt Add - thém géi dé. Mbi 14n nhan tréi chu6t them mot g6i d trén truc.

Niit Remove - xod g6i d5. Mbi lan nhan trai chudt xod g6i do hién dang duoc kich hoat

trén truc.

Vi tri cua gdi d& - Position gém:

Element Number: tén (s6 thit ty) ciia doan ddm mang géi dé. G& s6 hoac nhén niit w
chon cic s6 c6 sdn. Néu dung chuot di chuyén ky hiéu trén hinh v& thi khi ky hieu
nam & doan nao, doan d6 c6 tén & day. Nguoc lai néu cho tén & day thi ky hieu
trén hinh vé s& thay déi theo.

Distance: khodng cdch dén ddu miit ciia dogn. Go 6. Tai day néu nhan niit .::J, gdi do
duogc bd tri vao giita doan truc (cdch déu hai ddu mut).

Céc tham sé khac gom:

Cho hai gid tri theo cdc mit phing XZ va YZ tai cdc 6 twong tng cho cic tham so sau:

Yielding: dé lin ciia got dé. GO $6.

Radial Displacement: d¢ xé dich xuyén tam. G6 s6.

Néu géi d& c6 dinh, nhan chon Fixing .

‘rr_a__‘____,Tauroug\
_I? ______________________________________ i WWWWWWW ..___.._‘__J...

= AL A A
G6i d& ¢6 dinh (Fixing) -

Néu goi dd ciing, nhéin chon Axially Rigit .

Nhém Load - tai trong

Tuong tu nhu go6i dg, ciing thyc hién theo hai cdch dé dinh vi tri ti trong:

- Nhan trdi chudt vao ky hiéu tai trong trén hinh vé va di chuyén dén vi trf c4n thiét.
- Nhap s6 liéu tai cac 6 tham s6.

Téi trong dang dugc kich hoat (d4€ nhap s& liéu) c6 mau xanh vi tén (s6 thi tr) cia né

xudt hién tai 6 Number.

Niit Add - thém tdi trong . Mbi 14n nhan trai chuot thém mot tai trong trén truc.

- Nit Remove - xod tdi trong . Mbi ldn nhén trdi chuot xo4 tai trong hién dang duoc kich
hoat trén truc.

Vi tri ciia tai trong - Position gém:

Element Number: tén (s6'thir tu) ciia doan ddm mang tdi trong . Go s6 hoac nhan niit »
chon cic s0 ¢6 san. Néu dung chudt di chuyén ky hiéu trén hinh vé thi khi ky hiéu
nam & doan ndo, doan d6 c6 tén & day. Nguoc lai néu cho tén & day thi ky hiéu
trén hinh vé s& thay déi theo.

Distance: khodng cdch dén ddu miit ciia doan. G s6. Tai day néu nhdn niit _:,] tai
trong dugc b tri vao giilta doan truc (cdch déu hai ddu mdt).

Cic gia tri tai trong dugc cho tai cic 6 tham s6 sau:

Radial Force: luc xuyén tam.
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Bending Moment: mo men uon.

Continuous Load:  tdi trong phdn bo déu.

Cic thong s6 nay dugc cho trén cdc mat phang XY va XZ.
Axial Force: luc doc truc.

Torque: mo men xodn.

Nhan mit Fii Section ’ dé chuyén tai trong tir mit nay sang mit khaic.
Cic s0 liéu ndi trén ciing ¢6 thé dugc nhéap trén hinh mo ta 3D. Nhan niit 3D, mét hop
thoai gébm céc 6 nhap liéu va hinh anh mé ta hién ra;

FN)
 [hn]
q[Nfmm)

Cho cédc gid tri vao cdc 6 tuong iing va nhidn OK.
;oa > 2 - » i ar b ” » ' M ~
Sau khi nhap sd liéu ddy da, nhan nt Calelate | tién hanh tinh todn. Néu s6 1iéu nao
sai s& hién ra mau do kém theo bang thong bdo:

BEAM

Nhin OK, guay lai hop thoat chinh, thay déi s6 liéu sai.

28.3.2 Két qua finh todn
K&t qua dugc thé hién trong cdc muc trén hop thoai.

28.3.2.1 Muc Results - k&t qua bang vin ban

Nhan muc Results trén dinh hop thoai.
No6i dung muc nay liét ké cic thong s6 ddu vio va két qué tinh toan. N6 chi duge hién ra
néu sé liéu nhap vao phi hop.
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Supparts [Fy[N], Fz[N], Mxy[Nm], Mxz[Nm], Fa[N}]
273.1, 0.8, 66,07, 041, 0.0
3623, -18,7, 0.00, 0.00, 0.0
13.6, 46.5 0,00, 0.00, 0D
54,7, -8.7, 0.00, 0.00, 0.0

[Deflection[mm] XY and XZ, Rotation[rad] XY and %Z] in Place of Support
0.000000, 0.000000, 0.000000, 0.000000
0.000000, 0.000000, 0.000005, 0.000001
0.000000, 0.000000, -0.000008, -0.000002
0.000000, 0.000000, 0.000006, -0.002004

[Deflection{mm] X¥ and XZ, Rotation[rad] %Y and XZ] in Place of Loading
-0.001894, -0.000043, -0.000D0S, 0,000000
-0.002329, -0.000057, 0.000005, 0.000009

iMaximal Bending Stress = 1.3 MPa
Maximal Torsional Stress = 0 MPa
Maximal Deflection = 3.183254 pm
Angle of Twist = 0 degrees

Mass = 70.334 kg

28.3.2.2 Muc Force - lyc tac dung

Nhin myc Force trén dinh hop thoai, mot biéu dé phan b6 lyc hién ra theo két qua tinh
toan: :

Beam | Input | Results  Force | Moment | Rotation | Deflection | Bend | Shear | Torsion | Tension |
s XY plane " XZ plane ¢ Sum

Ny
362,
Sot agnt&\ m\
B sﬁ\sgﬁ

273.

Regordinate [1656  4i»|  value flangse N save |

Nhén chon mat phang phan b6 luc tai cic niit:

® XY plane: mdit phamg XY.

® XZ plane: mdt phamg XZ.

® Sum: t6ng thé.

Nhan trdi chudt vio sgi dinh vi tri trén dam va di chuyén, cdc gia tri lyc va toa do dugc
hién thi tai cdc 6 twong (ng:

X coordiante: v tri trén dam (theo toa do X tinh tir ddu dam bén trdi).

Value: gid tri luc tdc dung.
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28.3.2.3 Cac muc khac

Tuong tu nhu Lifc - Force, cic muc khic cfing 6 hinh bi€u dé biéu dién trén cic mat
phang. Cic muc dé la:

Moment: mo men.

Rotation: sy quay.

Deflection: do bién dang.

Bend: irng suit uon.
Shear: ing suit cat,

Torsion:  mg suit xoan.
Tension:  1mg suit kéo

Niit Save [uu trit két qua tinh todn.
Hoép thoai hién ra:

S LA T e a3t ettt T r e EEETIE———————..

Save As

Save in: f Y My Documents _l! x Tl
A yadim
__gﬁ & )Autodesk
My Fecent . JHOA
Documents 1M1 18.11.2005 (bai tap)
' oyInventor
ol : Amy Music
Desktap ..ﬂMy Pictures
i JNew Folder
; JaCldversions
f‘/ LIYSW Log Files
My Documents _;'] trucl.dat
i ,4
43
My Computer - o
%”9  Filepame: - dal B
i S S ey i
My Nelwotk  Save as lype. i~ dat vi Cancel ;
Places e ————

Tai File name: g én tép, phin mc’} rong la *.dat.
28.4 LUU TRU SO LIEU VA KET QUA

28.4.1 Luu tr 6 liéu var két qua tinh toén véo dia

Cac 6 lieu nhdp vao c6 thé luu dudi dang tép vao dia dé sir dung trong céc cum lip ghép
khac.

28.4.1.1 Luu tro
Trinh don: File = Save as

Thanh cong cu: =
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Hop thoai xuat hién:

Save As
Saveyr |} My Documents R  f w5
3 yadm Hvimercd R
i) Dahuedesk
My Racend . J0rang Duc Ha
Documents lswentor
f"'.;} ka8
Doy s
Deckion oy pictures
©mdhigoclam
5 jOldversions
My Decument LT APHAMHLNG
. YW Log Fles
@l Do
My Computel
. a Fin e iowtca -
MyNownk  Savexsbpe  [tcd o
Place:

Tai File name: cho tén t&p. Phdn md& rong loai tép nay la *.cal.
Nhén Save dé luu tri.

28.4.1.2 M& tép s6 liéu da luu
Trinh don: File = Open

~
Thanh cong cu: &
Hop thoai xudt hién:
Look ju {2} My Documerd v o= @By B
»_.9 - yAutodesk vrowi <o
My Rl < JDang Dot Hal
Documents “ Inwenkor
Lf_i 640
My Music
Dasktog ZiMy Pictires
" JINgod.am
. L Ingoctan
L
My Documents 3"“" NG
5 HoJSW Log Fles
Mvé«lﬁiu
i) e e T
MyHewoh  Flosoibwe [ cal o 1 Ceed
Places T QOpen 23 tead-only

Chon tén tep d tuu trif s6 liéu tuong ting cha chi tiét dang thi¢t k€, nhan Open md 1€p.
S6 lieu duoc dp vao céc 6 nhap liéu tuong tng dé tinh todn.

28.4.2 Tao véin ban két qua finh toan

Khi dd c6 két qua tinh todn nhy ¥, ching ta c6 thé xuat thanh vin ban d€ theo doi hoac
chinh sita cho vao hé so. C6 thé xudt ra dusi dang van bin thong thudng hoac dang trang Web.
Trong hop thoai, dung lénh:

684

Download tai liéu Ky Thuat Mién Phi tai http://SinhVienKyThuat.Com


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Download tai liéu Ky Thuat Mién Phi tai http://SinhVienKyThuat.Com

28.4.2.1 Xuat thanh vin ban théng thuwdng
Trinh don: Tools = Create Report

Thanh céng cu:
Mot van ban dugc xu4t sang dang Text:

fo BN Fomat Wow Hop

supports [Fy(w], Fz[N),  mxy[wm], mxz[nn], Fa[n]])
d 273.1.y nFs? Gg.[OT, 0,41, 0.0
362.3, -18.7, 0,00, 0. 00, 0.0
46.5, 0. 900, 0.00, 4.0

.7, -8.7, 0. 00, 0. 00, 4.0

[peflect tonfamm) xr and x2, rotatienfrad) »v and xz] 4n
Place of support

0. 900000, 0. ¢00000, 0.00000G¢, 0©.000000
0. 000000, 0. 000000, 0. 000005, 0.000001
0, 000000, 0. 000000, -0.060008, -0r0000G2
0. 000000, &. 000000, 0. 000006, -0, 000004

[ceflectfon{mm] xv and *2, rotation(rad] xv and 2} in
Place of Loadin
-0, 001894, -0. 000043, - =0.6000606, 0.000000
-0.002329, -0.000057, 0. 000005, ©.000009

Maximal Bending sStress « 1.3 mpa
Haximal Torsional Stress = ¢ Mpa
Maximal peflection = 3,1832%54 m
Angle of Twist = o degrees

Mass = 70.334 kg

Tai day c6 thé luu vao dia, sao chép, chinh sia v.v...

28.4.2.2 Xuat dudi dang trang Web
Trinh don: Tools = Create HTML Report

3,

Thanh cong cu: €
Két qua nhu hinh dudi.

B Aeam Component Generator - Micrasolt hrlernet ... t 3

Be L8 Wew Favoiks  Took  Hobp FZ

. . . - - »
SR s et

it

) €:iDocuments and SetingsicadeaniLocaisoi v | B G0 ires *

Beam Component Generator (Version:

10.0.0)
05-06-2005
Inputs
mm?mm 090 657-2,Hot rolled unequal angles of
Length mim 1654
Section Area mm-2 3760
Mornerit of Inertia mma4 8340000 / 2960000
Edge Distarce from Cen, of Geav. imm | 994 79497
Bendng Section Modiks  fram 3| 83900 / 39605
Tarsional Rigidity Modulus min"™4 316293
Torsional Saction Moduls tmm~3 19768.3
Factor of Shear Displacement | R
R >

C6 thé xem, sao chép hoac hru vio dia.
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28.5 DPUA CHI TIET VAO BAN VE

28.5.1 Dua ddm vdo bdn vé

Khi da cé ddy di cac thong s6 hinh hoc cdn thiét, muén tinh todn lai vin c6 thé thay déi
phuong én. :

Né&u khong thay déi ti€n hanh dua vao chi tiét.

MBoi trudng lam viéc dé dua ddm vio 13 ban lap ghép (Assembly).

Nhan nit Next trong hop thoai chinh dé dua méi ghép vao ban thiét ké.

Nhu trén di ndi, cé hai dang ddm, do ngudi dung dinh va ddm tiéu chufn cla cdc hing
san xudt, viéc dua vao ciing theo cic tidu chi dé6.

1- DAm tuy y - User section
Hop thoai hién ra:

')

Standad - Edt  Note Extended Data
Views:
 Caculation T e

[ . éasign ]Lgewde ]

Nhan mit Disign dé quay lai tinh todn.
Nhin mit Generate dé dua vao ban lap.
Nhan Edit dé xem va c6 thé sira cdc théng s6:

== Beam .
S WA

Standad: Edt  Nole - ExtendedDale

Nvl

F‘ I
Lo 7

Valame Uk Vale Descipton &0
] MPa 61000 Modulus of Ri |
i kg/m™3 ; 7650 Spectic Mats
L e { 300 Element lengtl
S mon"2 575 Section Avea
Wr mm"3 4B13 40260285474 Section Modu
Wy mm™3 4613 40260285474 S ection Modu
Jx men” & 199078 351449275 Mowent of me v |

y i

[ Qa@____”_][ ém,, ]
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Tai day thay déi kich thudc cho timg doan d4m. Nhan nit

thoai dé chon doan dam:

Nhén trdi chuét vio doan can sira, cic kich thudc clia doan d6 hién ra tai bang bén dudi.
Nhimng gid tri ndo hién 13 thi c6 thé thay déi bing cach gb gid tri khéc vao 6 dg,

~ -~ ~?
2- Dam tiéu chuan
Hop thoai xuat hién:
L 150 6571
s - o

Views:

\

3 Custorn pait

<7 Standaid part o

Download tai liéu Ky Thuat Mién Phi tai http://SinhVienKyThuat.Com

Stad  Edt  Note  Estended Dala

Section desgnation L [men}
W1t % RN |
L 25254
L 330k
LBx35wd
L 35x35%5
LA040x7 .

L40x40x4
Ld0xd0xH

12000

Nhén chon kich thudc tiét dién va L - do dai.

Nhén nuit Disign dé quay lai tinh todn.
Nhan niit Generate dé dua vao bin 14p.

Nhén Edit d€ xem va c6 thé sira c4c thong s

Download tai liéu Ky Thuat Mién Phi tai http://SinhVienKyThuat.Com
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28.5.2 Chinh stia dam
Ciing giong nhu cdc d6i tugng hinh khéi khdc, ddm ciing c6 tén trong trinh duyet.

.
—

T -+ “pAssembly Viey

i Assemblyl.iam
| #-[fr] Representations
| #- 58 Beam:1
= (7 Beam_t:1
e ] Origin

Nhan phim phai chuét vio tén ddm cdn sira, chon Edit. Viéc chinh sita giong nhu céc chi
tiét khic,
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CHUONG 29
TINH TOAN THIET KE COT

Thiét k& va tinh todn cot chiu lyc tac dung doc truc.
Cong thitc tinh todn duoc trinh bay tai Chuong 22 - Phén L

29.1 KHOI TAO CHUONG TRINH
. Khéi dOng D95lgl‘l Accelerator, hﬁp thoai xudt hién:

.’ Uesagn Acceleratof

f_!!e \dow Qpiions  Help

EDTIL'E.EDD

Standaids: ISD v_' Content selechon \ Componenl Ganeratofs

Y Component Generators /
£ Mechamical Calculators 2 ;
el EngmeeisHandbook

+ - Joints N

#: .- Shalt Component Generatar .

+ .- Beaings

# - Springs §

4 .. Transmission Mechanisms ! Preview | USB”N*J o o S

+ . Beam Component Generator, | ' . The application provides the

% . Cotumn Component Gane:ai: : - .design and strength check

# - Tolerance Calculator , ;%cﬂ""‘:’?l"fn"t"gg’bf‘dﬁ

. o s . G : L polumns. Tta sign

# - .+ Plate Mechanical Caloulator - l’ caloulation, enter the intial data,
i {and the applcation selects the

Fa] ioptimum column section
: ﬁ—~___:j‘——§!matchng the required load. The
icheck calculation performs a
% :strength check of the selected
coiumn section.
)
< ) i ) 4 e PR ofne
Colomn Componant Generator © Itemcount: 23

Tai 6 Standard nhan niit v chon tiéu chudn k¥ thugt. Trong vi du niy chon ISO.
Ti€p theo chon theo thit tr dudi day:

o . S
l_ - Design Accelerator = - Component Generalors >

! Hop thoai hién ra:
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... Coturmn Component Generatar : 1 .

Level setting

Seiect Generator level
" Designer
T Engineer
® Eipe

W Launch at Startup

To continue, cick Next,

,C_?;J_l Cancel | o | ext> | peoi |

Tai day chon mitc do sir dung:

® Designer - nha thiét ké.

© Engineer - k§ su.

® Expert - chuyén gia.

Chon @ Expert - chuyén gia, s& c6 day di cdc thong s6 d€ tinh to4n.
Nhin Next dé tiép wc.

Hop thoai tiép theo;

Strength check for the specified load, length and
propertins

Day 13 hop thoai dé chon cic didu kién ban d4u (muc tiéu) cho tinh to4n thiat ké.

Bing nay t6n tai song song v6i bang nhap s6 lieu va tinh todn, Mai 1in thay déi cic tiéu
Chi tai bing ndy, bang nhap s6 liéu thay d6i theo dé phi hop v6i lua chon.

Néu khong thay bing nay xust hién, c6 hai cich dé hién th:

Trinh don: Tools = Guide

=]
Thanh cong cu:

29.2CHON MUC TIEU TINH TOAN

Tir hop thoai trén chiing ta chon cdc muc tiéu tinh todn nhu sau;
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© Select section: chon thiét dién.
® Material Design: chon vat liéun.
® Check Calculator:  tinh todn kiém tra.

29.3 NHAP SO LIEU VA TINH TOAN -
Viéc nhap sd lieu dé tinh todn dugc trinh bay theo phuong thifc: Cac & nhap s6 liéu dugc |

kich hoat phu thu¢c vao muc tiéu tinh todn.
~29.3.1 Chon thiét dién - Select Section
Muc tiéu tinh todn dugc chon tai hép thoai Guide 1a © Select Section. ?

('uwlc

| Gk sectd
| Material Design
(" Check Cakulation

Strength check for the spacified load, length and
properties

Muc tiéu nay thiét k€& thiét dién véi kich thu0'c nho nhit thoa mén do bén theo tai trong va

do dai da cho.
Hop thoai nhép s& liéu va tinh todn c6 dang:

(nlumn(omponem (zcm:ra!or 1
Flo Chphowrd Tools Help

'ﬁ ﬂ%ﬁ CBe o : Colcuste | Fiish |
 Max, Axial Force Fa TN s R
, Coeffickot forEnd Condiions |1 v] || Yl Strength Re 30 wPa
Cmax.Length C[i60 S | ety Factor k""'—:{} ;
 Rebeeslngt tred ﬁ&""m“m | Fasticky Hodde. el e
: | Caloubation Resuks -
: : Prassura Stress i G id".i%é«i’"“ T
| Rankin Crkical Stress O B9, 57¢ s
. Edler Critkal Stress G [135522.583 P2
f f j;] © Johnson Critical Rress & b‘ﬁo"?‘i&“ﬁ' MPa
" Cakdated Factor of Safety ke 41138
n=3} n=07 n=05 . Srangth Chedk : e e
¢ [150 657118, ot ralla sactions - Part 18: L sactions for shipbuldng (metric saries) ko
. Section Ares 5 Wmmz Least Moment of Inectia wnin [1882194  mm4
* Least Radus of Gyration 15881 mm  Slenderness Ratio N
: -
§ 250 1S 15 75 4170 16 89.0 169 26972442 2517063 v
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Nhém Load - tai trong.
Trong nay cé cic tham s6 sau:

: Load

Max. Axial Force Fa i TN
Coefficient For End Conditions n Tm_:]
Max, Length L {iﬁn __v] mm
* Reduced Length Lred [ 100 mm

Max. Axial Force Fa: luc doc truc t6i da. GG s6.

Coefficient for End Conditions: hé s& diéu kién rang buéc ddu cét . G6 s6 hodc nhin nit w dé
chon cic gid tri mac dinh theo nhir hinh vé mo ta bén duéi.

Max. Length: d¢ dai 167 da ciia cét. GG s6 hodc nhén mit w dé chon céc gid trj cho trudc.

Reduced Length: dg dai bi riit ngdn lai. Gid tri nay 12 s6 liéu tinh duoc.

Nhom Section - thiét dién
Nhan mit w dé chon cdc loai hinh dang clia thiét dién (mat cit ngang ciia cot), day chinh
- la hinh dang cdt vai thiét dién nho nhat.
V§i mbi thiét dién cé cdc tham s6 kém theo.

Section
hso 657/18,Hot rolled sections - Part 18; L sections for shipbuliding {metric serles) hd _} e .W_.,‘H,J
Section Area 5 [810 mm~2  Least Moment of Inertia Jmin 1882194 mm~a
Least Radius of Gyration j E':';.BSI T oen Slenderness Ratio A {5‘5; -
E H [mn) | 8 [mm) ] € [rom Jy [m ~
. a0 R - CIBEZI9d
E 225 %0 9.0 15 7.5 3030 12 77.1 18.5 16206969 1930742

250 S0 9.0 i5 75 3340 13 86.4 18.3 22001353 2098058

250 90 16.5 15 7.5 3850 i3 87.6 188 25232962 2374937

250 90 1.5 15 7.5 4170 16 890 16.9 26972442 2517063 v

Cac tham s6 gém:

Section Area: dién tich.

Least Radius of Gyration:  bdn kinh quay nhé nhdt.
Least Moment of Inertia: mé men qudn tinh nhd nhat.
Slenderness Ratio: 1y 56 mong.

Nhom Material - chon vit liéu
- Mac dinh l1a User, ngudi diing nhap cdc tham s6 coa vt liéu:

Material _
| user 1 o]
. Yield Strength Re {500 MPa

- Safety Factor ‘ ks _f4 vl
* Elasticity Module | E ]205000 MPa |

Yied Strength: ing sudt moi. GO s0.
Safety Factor: hé 56 an todn. G5 s6 hoac nhan nit w dé chon cdc gi4 tri ¢6 sdn.
Elasticity Module: mé dun dan héi. Gb s6.
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Néu nhén nut ___M! bang vit liéu hién ra nhu sau:

i Matcrmis {N (51)
oeEd I N T

Material B Theat treatment |RefRp02 [MPa] [Rm [MPa) |45 [%]lw [Empa) s Wa] [rrl Em (kajm~3] [Desc. ” ~
1JEN 115M030 2% 380 7350 Fras-cutlting steel
2 e .4 . B 225 36 '_3 200 Frea-gliog el
600 16 7860 Freg-ating stesl
270 28 aoom 0.3 7860 Free-drawng steel
270 M 60000 0.3 7860 Free-drawing stesl
2m 3B 80000 0.2 7860 Free-drawing steel
360 25 80000 0.3 7860- Structural stes]
360 Fad 80000 0.3 1860 Heat-resistant stesl
340 26 © 80oD0 0.3 7860 Structural steel
340 25 s0006 0.3 7850 Structral steel
I§ M0 2 80000 0.3 7860 Strocturd) steel
IF12]EN 523500 40 25 60000 0.3 160 Structural steel
! 5 40 23 BOOIO 0.3 7860 Hook-1esistant stool
i a0 22 80000 0.3 7860 Structural steel
% I5|EN 52751263 265 10 22 80000 0.3 7860 Structural steol
{ 16)EN 527512HGI 265 110 22 BOOOD 9.3 7860 Structur sl steel
{ 17 IFA S3R6 1223 TR 4001 27 AWK N3 TR Striwti sl ctesl v
L i Syhhiia

Ding thanh truct dé tim vat lieu, dinh d4u, nhan mit v dé khang dinh vat liéu dugc

chon.

Sau khi da cho cac tham s6 thiét k&, nhin nut

tai cdc 6 gia tri tuong ung.

Sd liéu tinh dugc - calculation Results

MMJ két qua tmh todn s& hién ra

 Pressure Stress
- Rankin Critical Stress
. Euler Critical Stress

Johnson Critical Stress

. Strength Check

--Calculation Results -

Calculated Factor of Safety

O [1.0676  MPa

OR W MPa
GE [23642.9981 MPa
G 2255366 MPa
kv W "
free

Pressure Stress:

Rankin Critical Stress:

Euler Critical Stress:

Johnson Critical Stress:
Circumferential Factor of Safety:

g sudt nén.

ttng sudt gici han Rankin.
ing sudt gidi han Ole.

ing sudt giéi han Jon- son.
hé s6 an toan tinh duoc.

Strength Check: kiém tra dg an toan. Tai day hién gid tri True (16t) hoic Falt (khong an

todn).

29.3.2 Chon vdt liéu - Material Design

Muc tiéu tinh todn dugc chon tai hop thoai Guide 1a ©® Material Design.

Muc tiéu ndy thi€t k€ vat liéu vi cdc tinh chat co 1§ t6i thi€u thod mén do bén theo tai

trong va d¢ dai da cho.

Hop thoai nthap s6 liéu va tinh todn c6 dang:
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olumn Componen[ Generdtof ;

File Cﬂaboard Ioois Help ,
Hs R @ - B8 -
Load S Material
Max. Axial Force Fa EO—N?MM s |
e o
Coefficient for End Conditions nlg v Yeld Strength Rezz ..M
et o e ks 2 v/
Max. Length 5120 J mm safety Factor R, -
R Elasticity Module E 2060060 MPa
Reduced Length Lred |2qe mm Astely i _ e .
Calculation Results -
. . Pressure Stress Gt 5:5676 MPa
Fd F F ‘lr Fd  Rankin Critical Stress Gr 21998 ™pe
Euder Critical Stress OF fz&é&z”’g‘é“ai“ " MPa
Johnson Critical Stress a3 &wg&,‘,w " MPa
/ Calcufated Factor of Safety | kv 12.06 -
n=2 h= n= 0. n= Strength Check [rrue -
oo -
1150 657/18,Hot rolied sections - Part 18: L sections for shipbuilding (metric series) ;:} Sgctions.., I
Section Area ' s at0 mm~2  Least Moment of Inertia Iminy i 2194 mmm;_
 Least Radius of Gyration j |25.881 min Slenderness Ratio A ;9 27
| H{mm] | BEmm] | t [mm] | R [rm] | 1 [mm] | S Emm~2] | t [mm) | cx [mm] ] cy [mm] | Ix {mm~4] {"‘\4']" - A
7, 210 | 1z | ee3 | 196 [ 11694767 |- 1862194
225 S0 9.0 15 7.5 3030 12 771 18.5 16206969 1930742
250 90 9.0 15 7.5 3340 13 86.4 18.3 22001353 2098058
250 Q0 10.5 15 7.5 3850 15 . 87.6 18.8 25232962 2374937
250 90 11.5 15 7.5 4170 16 '§9.0 18.9 26972442 2517063 v

Nhom Load - tai trong
Cic tham s6 nhu phin trén

Nhom Section - thiét dién

Nhén nit w dé chon céc loai hinh dang cha thiét dién (mat cit ngang cia cot), day chinh
12 hinh dang cot.

V6i méi thiét dién c6 cic tham s§ kém theo.

Section ]
[150 657/18,Hot rolled sactions - Part 18: L sectians for shipbuikding (metric serles) >]  sections... |
Section Area s [2810  mm~2  Least Momant of Inertia Jmin [1882194  rm~4
Least Radius of Gyration j Izs.881 mm  Slenderness Ratio Abzr
[BE 17 11694767 | 1367194

225 S0 9.0 15 7.5 3030 12 77.1 185 16206969 1930742

250 90 90 15 75 3340 13 864 183 22001353 2098058

256 %0 105 15 7.5 3850 I5 876 188 25202962 2374937

50 90 115 15 7.5 4170 16 89.0 18.9 26972442 2517063 v
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twong ing s€ xudt hién tai cic o:
Section Area:
Least Radius of Gyration:
Least Moment of Inertia:
Slenderness Ratio:

C6 thé nhdn nit ... —200ns:

Hop thoai hién ra:

R S e S o

Section Calculation

Download tai liéu Ky Thuat Mién Phi tai http://SinhVienKyThuat.Com

Tai bang tham s6 phia dudi, e6 thé dﬂr{g thanh truot dé chon kich thudc. Cic tham 56

dién tich.

ban kinh quay nhd nhdt.

mé men qudn tinh nho nhat.
[y 86 mong.

dé chon hioh dang thiét dién.

@lolE|AIOA[E]LILC)
Dimansions e P :

: o . b

B l40 mm — o

ﬁ A N 75 776 I

S /T [

b {28 mm //

ot e mm e ,.:f.- — T

r &  mm - E/ . {

° o / /i/ ot
B oK »é Cancel I - B o f

Nhén vio niit trén ddu bang dé
nhu irén hinh vé.

chon hinh dang va cho céc gia tri kich thudc tuong img

Nhan OK két thiic cong doan nay, trd lai hop thoai chinh dé cho cdc tham s& ti€p theo.

Nhém Material - chon vat liéu

- Material

- user
Yield Strength

| Safety Factor

. Elasticity Module

Tai day cho cdc gid tri:
Safety Factor:
Elasticity Module:

Sau khi da cho cdc tham s& thiét k&, nhan niit [ k.30

tai cic 6 gid tri tuong ung.

! ar o m rd
g S6 liéu tinh duge

hé s6 an toan. Go s6 hoac nhdn nit w d& chon cdc gid tri c6 sian.
mo dun dan héi. Go s6.

e

Re [2.2 MPa
sz ]
E 206000  MPa 1

! két qua tinh todn s€ hién ra

S6 li¢u tinh duge gom cdc tham s& nhu phdn trén.

695

Download tai liéu Ky Thuat Mién Phi tai http://SinhVienKyThuat.Com



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Download tai liéu Ky Thuat Mién Phi tai http://SinhVienKyThuat.Com

29.3.3 Tinh todn kiém tra - Check Calculation

Muc tiéu tinh todn dugc chon tai hop thoai Guide 1a ® Check calculation.
Muc tiéu nay tinh toan do bén theo tai trong va do dai da cho.
Hop thoai nhap s6 liéu va tinh todn ¢é dang

Column Cumponent {;rznnmlor 1
_F_uka Copboard  Jools  Help
id s @ Pe @

Load mgew
Mex. Al Force Fafi0 N o s I
Cosffiient For End Conditions nff T g Yoekd Srenwgth Ro !’z;z_,_mw M
Max. Length Lhao | Doty Factor ks {2 '1
 Redwod Length ed (55T Ty Flettyodde o E200000 M
: . . Calcudation Results E
 Pressue Stress Gy [1o676 mea
F.l Fd . Rankin Critical Stress agr 21996 mes
Evber Criticad Stress G [23e42.9981
Johnson Critical Stress Gj 22000 pea
- Calculated Factor of Safaty kelzoe
ne2 nel ne0l nedS ot "

Least Moment of Inertia o 37
Siorvdernass Ratio L EF

Nhom Load - tai trong
Cic tham s6 nhu phén trén.

Nhom Section - thiét dién
Tai day cdc tham s§ va cdch chon tham s6 giong nhv phdn muc tiéu tinh toin “Chon vat

liéu - Material Design”

Nhém Material - chon vit liéu

Material

[User o

Yield Strength Re 22 Mpa
: e

Safety Factor ks ;2 v

Elasticity Module E 206066 MPa

Tai day cdc tham s6 va cdach chon tham sé giong nhu phdn muc tiéu tinh todn “Chon thiét
dién - Select Section” ,

Sau khi da cho cdc tham s6 thiét k&, nhan nul[ -], k€t qua tinh toan s€ hién ra

tai cdc 0 gid tri twong \ing.

Sé liéu tinh duoc
S6 liéu tinh dugc gém cac tham s6 nhu phan trén.
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29.4 LUU TRU SO LIEU VA KET QUA ¥

29.4.1 Luu tri s6 ligu va két qua tinh todn vdo dia
Ciéc s6 liéu nhap vao cé thé lwu dudi dang tép vao dia dé sir dung trong céc cum lap ghép
khac.

29.4.1.1 Luu trir
Trinh don: File = Save as

Thanh cong cu: &
Hop thoai xudt hién:

Save v (rlf:jMyDoo.nurh BRI % ¥ BB~
L Laadesesk :
MyRecent - jDang Duc Ha
Documerds -

L:} L 3hee0
. ey Music

Deskiop My Pictres

. ) Hgoclam

- LN Ckversion

: Hy Documents ETyPHAMENG

L ADTWLOgRees

\E%j [ tcol.co
My Compuder
©) o B -
MyMewok  Swveoshpe  [-cd B! Comcet |
Places e tamorne

Tai File name: cho tén ¢p. Phin md rong loai tép nay 1a *.cal.
Nhin Save dé luu trit.

29.4.1.2 M3 tép s& ligu da luu
Trinh don: File © Open

Thanh cong cu: & -
Hop thoai xudt hién:

Open

100k m F:jkynmu

L3 _}Mn © Howicaled
i ';,} i Akodesk. S vimel.ca

My Reocent LDDang Tax HA

Deklop  Slimy petres

. mgod am
Ly Eangottan
) - i yCldversiont
My Doeunents EPHAM MUNG
- 3 W Log Files.
4 _
My Compltel
- S e e . M:}
™ i Fies oliype el - - et |
Places Sa———

[* Open x [ead-only
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Chon tén t¢p da luu trit s6 liéu tuong \ing cha chi tiét dang thiét k€, nhin Open md tép.
S6 liéu dugc 4p vio cic 6 nhap lidu tuong g dé tinh todn.

29.4.2 Tgo van ban két qud tinh todn

Khi di c6 két qud tinh todn phu ¥, chiing ta c6 thé xudt thanh van ban dé theo di hoac
chinh sita cho vio hé so. C6 thé xudt ra dudi dang van ban thong thudng hodc dang trang Web.,
Trong hép thoai, diing lénh:

29.4.2.1 Xuat thanh vin ban théng thudng
Trinh don: Tools = Create Report

Thanh cong cu:
Mot vin bén dugce xudt sang dang Text;

E Calctrol Int Mslepad

--- Guide
Type of Strength caleulation: check caleutation - 150

--- LAt

Mav., Axial Force Fa = 3000 &
cosfFicient for End Conditions n = 2
Max. Length 1 = 120 mm

Reduced Length Lred = 240 mn

~w- Matarial

Material: user

vield steength Re = 2.2 nea
safe‘¥ Factor ks = 2

Elasticity Hodule £ » 206000 HPa

--- Section

section Type (30 637-2,Hot rolled unequal angles of constructional stee
Section Arsa § « 1493 mma2

Least Moment of Inertia Jnin « 4370 mmad

Lgast Radius of Gyr'atlon{ = 5528 m

slenderness ratio = 43.4

——- Caltcilation resutts -
<, . P

Tai day c6 thé luu vao dia, sao chép, chinh sira v.v...
29.4.2.2 Xuat duéi dang trang Web
Trinh don: Tools © Create HTML Report

Thanh cong cu: .
K&t qua nhu hinh dudi

DY helns Compoment Generalor - Microselt Intesnet beplarer

B [ fee P ook Leb 23
: . [ 2 e ove G
r x 2\ g Sewh T Feweies %"Heu & RN < B

R A 1] ‘ a4 trtie ko SettrpTrmpiCatchcrnia Lo@e S

V-belts Component Gensrator {Version: 10.0.0)
06162635

Guilde
Type of Strergih Caloudation - 150
tengtn Cakuaton Belt Length
Tyom of Strengih Cakeddaton. Strength Creck
Load Cacuation Cakuiates the Lomps ccording t4 the power and Spaad
Bo® Lergitr Stardiind

Eet Longtny Irsise
Basic Parameters
[V bons s s Comporast Garartr]
Bak LengthLp 475 mm
Hunly of Helis N k] v
= . 1 . . o
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C6 thé xem, sao chép hoic luu vao dia.

29.5 DPUA CHI TIET VAO BAN VE

29.5.1 Pua cdt vdo bén Idp

Moi trudng lam viec dé dua chi tiét vio Ia ban lp ghép (Assembly).
Khi dd c6 ddy di céc thong s6 hinh hoc cin thigt, mu6n tinh todn lai vin c6 thé thay d6i

phuong dn. .
Néu khong thay déi tién hanh dua vao ban lip ghép.
Nhén ndit Finish l trong hdp thoai chinh d€ dua mdi ghép vao ban thi€t ké. Hop

thoai hién ra:

—~ Column

IR

Standerd | Edt Note | ExtendedDota’

Views:

l Design ” Generate l

Nhin Edit dé xem va c6 thé sira cdc thong s&:

[,

B9 Momerd of el

(. 414 Catculated Saely b
2 Safety Factor
1) Mav Larnth

TS PO AL TS A XL R TR L A 5 AR T T

Tai day nhiing gia tri ndo hién rd thi c6 thé thay ddi bing cdch gb gia tri khdc vao 6 dé.
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Nhén nit Disign dé quay lai tinh todn.
Nhin mit Generate dé dua vio ban lap.
Tai day chi dua dugc timg chi tiét mot vao ban lap.

>

29.5.2 Chinh stia chi tiét
Viéc chinh sira giong chi tiét thong thudng.
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CHUONG 30
DUNG SAI VA LAP GHEP - LIMITS AND FITS

301 DUNG SAI VA LAP GHEP HE LO VA HE TRUC

Trong phﬁn nay nghién ciu lip ghép 16 va truc. Hop thoai tu dong thi€t k€ kich thudc cla
viing dung sai va tinh todn tat ca cac truong hop lap ghép phit hop véi diéu kién thuc t& cia khe
hér va do kin khit. Phdn nay dp dung cho lap ghép c6 khe hd, lap chiit, lap trung gian.

Coéng thic tinh todn dugc trinh bay tai Chuong 23 - Phan L.

Khdi dong De5|gn Accelerator hﬁp thoai xudt hién:

Desrgn Arcelerator
File Yiew thicms Help

HI’&.EH ‘HJ|1

Siandards !SU v‘i Content selectton iﬁ. Mechamcal Calculators

\.i

N Component {Seneratols
™ Mechanical Calculators
~ {3 Engineer's Handbook
+ Joints ;
- Shaft Component Gener ; _
Bearings ¥ imits and Fits Tolerance Calculator v

201 2045
+a 25

- Springs
.- Transmission Mechanisn
" - Beam Component Gener
.+ Column Component Gen ;... U i e d
. se ls saog os o eslgna
- Tolerance Calf:ulator i *.hole/shalt standard fit. The dtatog
- Plate Mechanical Caleul -, . box automatically designs the size of
* itolerance zones and calculates al
lessnrnmanarsrennl pagible fits according to the
___,__,...ug.':':. :specified maximurn and minimum
‘practicable interferences or
‘clearances. The application can
: §desngn a ht wﬂh ciearance a

EEE S A U A S

lfl:bbl-nl itsrrinmbe

Limics and Fits Mechanical Calculetor -*[S0286-1:1988 U emcounti 8

Tai 0 Standard nhén nit v chon tiéu chudn k¥ thudt. Trong vi du nay chon ISO.
" Tiép theo chon theo thif ty dudi day:

*2 Design Accelerator  JIREENEVERIELTE [or BT GRS
Hop thoai hién ra:
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T T AR T R = F e e T PN T e

., ---------------------------------------------------------- \‘ COI‘\dIlIDnS Close
: \Q ' 0% 7 Holebasis system of fits : -
\ & Shaft-basis system of fits _ Options. .
I § Co Mayx. interfetence [ Help
k 0.087 } i M | . e b b e
7 .0.0355153\ oo ax. clearanc L
% l —-———3 7 Mid value of fit %’ '
2 , i Basicsze a0 T K ;/ hy 9
- P
-_ P
- e
- Lo 0
- -.._---,..------._- ' : -
! m
m
Do -
ABCDEFGHI JKMNPRSITIUV XY Z2A282C
b m
1 : . .
. 1 | ]
vl man
K l---_-_._. maEN - 0
m s
| Do
= -
abcde!g:_i]_:iskmnp;stuvxyzzazbzc

702

Trong hép thoai nay cé cac nhém sau:
Conditions - cdc diéu kién ldp ghép. Nhan chon mot trong céc diéu kien:
© Hole-basis system of fits: 1ip ghép theo hé théng 16.
© Shaft-basis system of fits: Iap ghép theo hé thong truc.
Cic gid tri khong ché diéu kien gém:
- Max. Interference: gi4 tri d6 doi 16n nhat.
- Max. clearance: gid tri khe hd 16n nhat.
I Mid value of fit: cho gid tr trung binh ctia 1ip ghép.
Cdc ky hiéu in hoa: A, B, C, D,.....Z, ZA, ZB, ZC: lap ghép hé truc.
Cic ky hiéu chir thudng: a,bc.....,z,za,zb,zc: 1ip ghép hé 16.
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30.2 TINH TOAN DUNG SAI - TOLERANCE CALCULATOR

Trong phEin nay nghién citu tinh todn dung sai cho chuéi kich thudc trén chi tiét ciing nhu
trong cum chi tiét.
Khoi dong Design Accelerator hﬁp thoai xudt hién:

Dnslgn Acccleraiar
Ele View Options  telb

= R R il

N Component Genetaony
% Mecharscal Calouiatons
- {2 Engmeer's Handbook

. Beaing:
Spings

Stargaids: 'I‘SG v Conlent tlecllon. B Mechascsl Cakodatons v

* Jonty : % - RLANE DL @
B Shafl Component Gener: . B

viarc 1 s

+ Namawscn Mechamsey,

¢ Colmn Corponent Gion
. Tolerarce Calcubaton
+ Piae Mechanical Caicul

3 >
Toberance Colcuibtor

L I emcwsm; Proveew - User bto

Fray

Thsauhc.&mpetf

" caleulstions of closed im.:l chariz
ol chmension: [demesroon chain:|
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