a4 g g ¢ 1% e

Viéc nhap s6 liéu dé tinh todn dugc trinh bay theo phuong thifc:

Cic 6 nhap s6 liéu duge kich hoat phu thudc vio muc tiéu tinh todn.
Tronig hop thoai dé tinh todn thiét k& cé cdc muc:
Spline Calculation - tinh toan.
Spline Geometry - kich thudc hinh hoc clia then hoa.
Chiing ta nghién citu timg muc.

9.3.1 Tinh todn thiét ké then hoa - Spline Calculation
Sau khi khéi tao chuong trinh, hop thoai nhap s0 liéu va tinh todn cé dang

Ele Cippoard Tools Help
B o @

Load
Power

Spged

Torgue

Dimensions

Hom. Sphrwng Diameter
Modute x Number of teeth (m x
Active Splining Length
Matenal

Material

Alowable Bending Steess
Alowable Pressyre

Factor of Tooth Side Cantact
Joint Properties

Joint Type

Working Condttiors

* lnvnlute Splmes Camponenl Gencrdlor 1

SF';I'\E Calculatior: | Jpline Geometry '

2}

iLiser

e — o
n Eooo

747747

o o

ISiding weh Ioad

" Calcudation Results -

Min. Sphring Length
Bending Stress
Cakcdlated Pressure

Sphine Check Result
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13 091

;2,414 e e

§True
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Nhom Loads - tai trong.
Trong nay c6 cac tham sd dugc nhap s6 liéu theo céc trudng hop chon muc tiéu tinh todn,

Muc tiéu tinh toan:
©@P,n—>T: cho cong sudt va vin t6c quay tinh mo men xoin.

S4 liéu nhéap vao:

- Power P:  cong sudt. Go s0.
Speed N vdn téc quay (cia truc). GO s0.
S6 liéu tinh duoc:
Torque T:  mo men xodn.
®T,n—>P: cho mé6 men xoédn v van t6c quay, tinh cong suAt.
S6 liéu nhap vao:
Torque T:  mé men xodn. G6 s6.
Speed n.  vdn téc quay (cia tric). Go s0.
$6 liéu tinh dugc:
Power (Gear 1) P:  cdng sudt.
OP,T-->n: cho cong sufit vdi mé men xodn tinh vén téc quay.
56 li¢u nhap vao: :
Power (Gear 1) P:  céng sudt. GO s0.
Torgue T:  mé men xodn. Go s6.
S6 liéu tinh duoc:
Speed n:  vdn t6éc quay (cua truc).

Nhom Dimensions - Kich thwéce then

S8 liéu nhap vao: ,
Nom. Splining Diameter D: diwong kinh then. Nhin niit w dé chon cic gid m ¢6 sdn. O

nay khong duge kich hoat néu tai hop thoai Guide chon @ Spline Diameter
Design: tinh chon duong kinh then hoa.

Modul x Number of Teeth (m x z): tich' ciia mé dun va s6 rdang. Nhan niit w dé chon
céc gia tri c6 sin. O nay khéng dugc kich hoat néu tai hop thoai Guide chon @
Spline Diameter Design: tinh chon duong kinh then hoa.

Né&u hai gié tri niy khong phii hop s& xudt hién ky hieu *' vi cdc s6 ¢6 mau xanh.
Dimensions :
Nom. Splining Diameter

Module x Number of teeth (m x 2}

Active Splining Length

KeyWay: ranh then. Go s6.

S6 liéu tinh dugc: o

Active Spiining Length: chiéu dai lam viéc ciia then. Gid tri nay Ia tinh dugce néu tai hop
thoai Guide chon ® Spline Length Design: rinh chon dé dai then.

Nhéom Material - vat liéu then.
O Material mac dinh Ia User, ngudi ding nhap cdc tham s6 cua vét ligw:
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Material N 7
Material ]User . ;f:_l
Allawable Bending Stress ﬂéﬁ'm“” MPa
Allowable Pressure E‘M&www“h MPa
Factor of Taoth Side Contact 0.5 o

Allowable Bending Stress: ing sudt uén cho phép. G s@.
Allowable Pressure: dp luc cho phep Gd s6.
Factor of Tooth Side Contact: hé s6'tiép xiic bé mdt. G sO

Néu nhin nut .22 { bang vat liéu hién ra nhu sau:

é Splme Maierial

v =E 3 a-*a-* R K|

Material Sigma Al2 [MPa] | Sigma BAZ [MPa]
Stainless Steel 8 180
Steel 5 180

p—

N

. - . "I’ 3 il N N . ’ ”

Tim vit liéu, dianh dau, nhan nadt 3 dé khang dinh vat liéu dugc chon. Khi dé cac tham
s6 tuong tng véi vat liéu s& hién ra tai cdc 6 nhap liéu Allowable Bending Stress: ung sudt
uon cho phép va Allowable Pressure: dp luc cho phép.

Nhom Joint Properties - cac tham sé khac cia mdéi ghép

~ Joint Properties

~ Joint Type Shdlng with Ioad e
Working Conditions Meduum o I
e

Joint Type: dang moi ghép. Nhén niit w chon cdc dang. Trong ndy c6 cc dang sau:
Sliding with load: trugt c6 tdi.
Sliding withouth load: truot khéng tdi.
Fast: ldp chat.
Working Conditions: diéu kién lam viéc. Nhan nit « chon cdc diéu kién:
Adverse: bdt lgi.
Medum: trung binh.
Advantageous: rthudn lot.
Tooth Side: bé mar rang. O niay khong duoc kich hoat néu tai Joint Type: dang méi
ghép, chon Sliding with load: truot ¢6 tai.
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Joint Properties

_ Joint Type ’:'-Ii-:iir;a without load e M_E]
Working Conditions |Advantageous | '%
Tooth Side |Hardened vl

.Khi dugc kich hoat, nhdn niit w chon:
Hardened: duoc 161 bé mi.
Unhardened khong t6i bé mat.
Céc lya chon tai muc nay sé tdc dong dén tham sd tai muc chon vat liéu then. Khi lhay déi
cac tham s6 tai day néu tai 6 vat lieu chon Steel (cdc loai thép) thi tham s6 vé ing suat va 4p luc
cho phép ciing thay déi gi4 tri.

Material - R —
Material IStainless Steel o]

Allowable Bending Stress R S 250 MPa

Allowable Pressure i Cac thaszjgl ‘-"-ng ng 55 MPa

Factor of Tooth Side Contact ——— bs
Joint Properties - . o

Joint Type ‘ -,[Fas.t ” | T ‘ _‘f_i
Working Conditions %{Adversé T _ﬂ

- Tooth Side

Sau khi da cho cac tham s@ thiét k€&, nhan niit |
tai cac O gid tri twong (ng.

Nhom So liéu tinh diroc - Calculation Results

Calculation Results
- Min. Splining Length

Bending Stress

Calculated Pressure

Spline Check Result

Min. Splining Length:  chiéu dai 61 thiéu ciia then.

Bending Stress: ttng sudt uén.
Calculated Pressure: dp luc tinh duoc.
Strength Check: kiém tra dé an toan. Tai day hién gid tri True (t6t) hoic False

(khoéng an t_oéln).
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Né&u cdc két qua ¢ dau RARH bi sai, phai nhap s6 liéu lai.

9.3.2 Kich thudc hinh hoc cua then - Spline Geometry

Hop thoai c6 dang!

;Inmﬂxle 5plines Component Generator @ 1.

Fie Chppoard  Toos Help
gs oE @ Be @ U feh
Spline Cakulation §pi'leGeometrv‘

1.625 £0° 0.25 0.375 Centening Groove Type

<h\7 3 1,125 To Groove Sides Flat Bottom
' 7 Quisde RoundBottom . ¢
S | Pl 3
1.125] W 1.625
0.375

Drspracement of Basic Profile w azm
Pitch p TB%4
Hub Min. Root Dismeter Dimin 45~
shatt Max. Root Dometer dFrnax 3‘95 o
Mini. Dedendum 13?‘5 ’

Trong nay ¢6 hinh dang va kich thuge cdc mat.

Centering - Idy chudn. Nhin mot trong cdc ndt sau:

! To Groove Sides ldy mat rnh then.

. Dutside 14y mat ngodi.

Khi chon phuong 4n 14y ranh then (Groove Side) lam chudn thi cdc nit bén canh duoc
kich hoat. '

Groove Type - kiéu mdt rdnh. Chon mot trong cac nit sau:

Flat Bottom d4y phéng. Hinh minh hoa thay ddi theo:

5.226

Round Bottom day la mat cong. Hinh dudi.
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Cic tham s& tinh duge gom:

Displacement of Basic Profile
Pitch

Hub Min. Ront Diameter
Shaft Max. Root Diameter

Min, Dedendum

Displacement of Basic Profile:
Pitch:

Hub Min. Root Diameter:
Shaft Max. Root Diameter:
Min. Dedendum:

xm [1.125

p 7854

R IS ST,

Bt ke

dfmax 39.5

T

l1.375

khodng léch (xé dich) ciia bién dang goc.
buéc rang. ‘

dudng kinh chan rang nhoé nhét ctia 6ng.
dudng kinh chan rang 16n nhat cua truc.
chiéu cao chan rang nho nhat.

9.4 LUU TRU SO LIEU VA KET QUA

9.4.1 Luu trd sé liéu vé két qud finh toén vdo dia

Céc s6 liéu nhap vao cé thé luu dudi dang tép vio dia d€ sir dung trong cdc cum lap ghép

khac.

9.4.1.1 Luu trw

Trinh don: File = Save as
anh o . G
Thanh cong cu:
Hoép thoai xuat hién:
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Save i ’_J My Documents
S Adm T vitme ! .cal
Sy Aukodesk
Z . yinventor
L oke48
;:_b_;My Music
My Pictnes
. {LyNgoct.am
j _dhgactan
M DM t L yOldver sions
¥ Documents LLIPHAM HUNG
i nJSW Log Files
%ﬁ éi;?jtruclcd.cd
My Computer f
.. % Fils name: [Chot cal -] Save
o i P I :
MyNetwork  Saveaslpe:  ivcal -} Cancel |
e . anee g

Tai File name: cho tén t¢p. Phin m& rong loai tép nay 1a *.cal.
Nhan Save dé luu tri.

; 9.4.1.2 M§ tép s6 liéu di luu
’ﬁ Trinh don: File = Open
et}
Thanh cong cu: =
Hop thoai xuat hign:
Lok [ Bicmas " G] n  o E
| o g e
N | Wfutedesk 2 t«mlo:c;d
My Recent 21D ahg Duc Hai
£ < ylventor
i LAM648
B
oMy Pictres
o
MyD:clmd: jm:’:ﬁ ‘
) 5% Log Files
Hytarwel R
ﬁﬁ) File pame. fehot e Y Qpen |
i Flrtpn e Ty
Flaces 7 Open at jead only T
o Chon tén tép da Iuu tri¥ s6 liéu twong tng cha chi tiét dang thiét k&, nhdn Open mo tep.
36 ligu dugce 4p vao céc 6 nhap liéu twong (ng dé tinh todn.
9.4.2Tgo van bén két qua tinh toan
Khi da c6 két qua tinh todn nhu ¥, chiing ta c6 thé xudt thanh van ban dé theo dai hodc

chinh sira cho vao hé so. C6 thé xudt ra duséi dang van ban thong thudng hoac dang trang Web.

407

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

Trong hép thoai, diing 1énh:
9.4.2,1 Xuit thanh vin ban théng thudng
Trinh don: Tools = Create Report

Thanh cong cu: ‘
Mot van ban dugc xudt sang dang Text:

B CaicProl.ixt - Nofepad
Blo BN Fgrmal ew Hob

Load:

Power P = 15 kw
spieed no= 7989.97 rpm
Torque T = 47,747 nNm

pimensions:

Nom. Splining piamerer D = 50 mm
Number of teeth z = 60

Module m = 0.B nm

active splining Length Lf = 41 mm

Haterial:

Factor of Toorh Side contact = 0.5
1Hater1a] ; user

Allowable Bending Stress « 180 HMPa
Allowable Pressure = 8 MPa

spline Geometry:

centering - gutside

Groove Type - Flat Bottom

oisplacement of Basic Profile xm =« 0,56 mm

ritch p = 7,513 mm B

shaft Max, Root [iameter dfmaw = 48.24 mm -

Tai day ¢6 thé luu vao dia, sao chép, chinh sira v.v...

9.4.2.2 Xuit duéi dang trang Web
Trinh don: Tools = Create HTML Report

Thanh-céng cu: € ‘ i
Két qua nhu hinh duéi. : 4

3 soint Type - Mitrosolt Internet Faplorer

Fe ESl Vew Fguores Toos  Hop 3
i " . o S~ »
‘Ut:; T 4 Sewth - Favorkes %‘Meda & AR
B €:\Docunmets nd setocakomliocd SetmorTengCanotin v EJGn e
e
Involute Splines Component Generator (Version: 10.0.0)
D6-04-2005
Metod of load cakulabon - Speed Cakulation for the specified mput power and torgque
lype of Strength Cakulaton - Design of opbmum actve spine length for the specified
nad, spine diametes and jont propertes
Load
P T
[Spsed 1 |29699.97 rp
[Torque. 1|47 457 [Nm |
Dimensions "
A&} Done ' B § My Comprter

C6 thé xem, sao chép hoac luu vao dia.
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9.5 DUA CHI TIET VAO BAN THIET KE

9 5.1Dua then hoa véo bén 1&p
Khi di c6 ddy dii céc thong s6 hinh hoc cdn thiét, mu6n tinh todn lai vin cd thé thay doi

phuong an. o o )
Néu khong thay doi ti€n hanh dua vao ban lap ghép.
Nhén nit F'nlshs trong hop thoai chinh dé dwa méi ghép vao ban thiét k&. Hop

thoai hién ra:

£ Involute Splines -

0 WA

Standaid  Edit Note : Extended Data

‘ Calculation

[ Desion ][ Genetale ]

Tai day c6 cdc chi tiét sau:
Feature - shaft: then hoa trén truc.

Feature - hole: then hoa trong long tru.

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

409

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

Root diameter
41 Active spline length
12.37:Min. Spline Length
0.8:Module
2999.97: Speed
2.414:Calculated Pressuie
3.091 Calculated Bendmg Stress

Tai day nhitng gid tri nlo hién r6 thi ¢6 thé thay déi bing cdch g gid tri khéc vao o d6.
Nhin nit Disign dé quay lai tinh todn.

Nhin nit Generate dé dua vio ban lap.

Chiing ta nghién citu cdch dua cac chi ti€t néi trén vao ban thiét ké.

9.5.1.1 Feature - shaft: then hoa trén truc.

Maéi trudng lam viéc dé dua hinh then hoa vao 12 ban thiét k& chi tigt (Part) hoac ban lap
ghép (Assembly). Tai day phai ¢4 chi tiét hinh tru dé tao then hoa trén chi tiét nay. Kich thudc
hinh tru phai phit hop véi kich thuge then hoa khi nhép s6 lieu d€ tinh todn.

Vi du khi chiing ta tinh cho then hoa ¢6 Nom. Splining Diameter D: ducng kinh then 1a
15, thi hinh tru dé tao then hoa ciing phai c¢6 dutmng kinh 1a 15.

Tai hop thoai néi trén nhin mit Generate dé dua vio ban vé.

Tai ban thiét k& chi tiét hoac ban lap, hOp thoai hién ra:

!nsert |Feaiure

g e [ Tange "]
ﬁ Reference Point |
Q Profile Plane 0.00 deg
ﬁ;{&'Reference POt T
Cancel Fu-,ishm}2
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Nhéin chon diém tam, tdm diém hién ra.

Nhau vﬁ} mép wy 4 chon tAm
/

Trong hop thoai nhan vao dong Profile Plane1 va trén hinh khdi nhan vao mat day try dé

chon mat phcmg lam viéc nhu hinh dudi.

B reterencerontt " “Niun chur o chonjmat phing tm vige
I W Profie Flanel 7,00 deg

; R

£ pick Prafide Flane

Cancel ;|  Firish

Nhan Finish két thiic 1énh. Then hoa dugc tao ra.

9.5.1.2 Feature-hole - then hoa trong long tru

Tuong tu nhu then hoa trén truc, méi trudng lam viéc dé dua then vao la chi tiét don
(Part) hoac ban 1ap ghép (Assembly). Tai day phai c6 chi tiét hinh tru d€ tao then hoa trén chi
ti€t nay. Kich thude hinh try phal phit hop véi kich thudc then hoa khi nhéap s6 liéu dé tinh todn.

Nhin mit Generate dé dua vao ban lp.
Tai ban thiét k& chi tiét hodc ban lap, hop thoai hién ra:

!mnrl |Fa¢ture i
N-&mc

E Feference Pantl

[ ® Pt

Pk ot Pane
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Cidc budc thyc hién giong nhu trudng hop trén.
Nhén Finish két thiic Iénh. Rinh then hoa dugc khoét trong 1ong hinh try.
Nhan phim phai chudt vao tén ranh, chon Edit iFeature.

9.5.2 Chinh stfa then hoa
Ciing giong nhur cic d6i twgng hinh khdi khdc, then hoa ciing cé tén trong trinh duyét.

(&) Part1

@+ ] Origin

=i () Revolution1
R Sketcht

- (%) Fillet1 .

- RFiletz  Tén then hoa
-T2y SPLINE2A3

- End of Part

AL AT R MRS DA

Nhan phim phai chu6t vio tén then cén sira, chon Edit iFeature, bang thong s6 hién ra.

e n ey st el e 4 sy g B2

| Name | value § .
SPLINEZB3:prf_vda 12.4 mm
SPLINEZB3:prf_vdf 14 mm
SPLINEZ2B3:prf_z 16 ul

Position

I Enter prf_vdf

Cancel f < Back I Next = ; _ Finish_

E

Tai day c6 thé thay déi cdc tham s6. Nhan Finis_h két thic lénh.
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CHUONG 10
MOI GHEP BU LONG PAI OC - BOLTED
CONNECTION

Cho phep chiing ta kiém tra thiét k&€ méi ghép bing buléng Tinh todn cdc tri 58 ing sudt,
{ng sudt hop tai bulOng ing suat kéo cho phép, ting sudt caa vit va ing sudt lam vénh vao luc
lam viéc trong nhom tdi trong buléng nhoé nhat ¢é kha nang chiu tai trong theo yéu cdu duge
chon (xét chiéu rong danh nghia cia cdc chi tiét dugc n6i va vat lieu méi n6i bang buldéng). Vat
liéu co thé chon tir bang danh muc, hoic tri s6 do ngudi sir dung dinh c6 thé dugc truy cap vao

~ viing dif liéu ddu véo.
Cong thic tinh todn dugc trinh bay tai Chuong 8 - Phan 1.

10.1 KHOI TAO CHUONG TRINH

Trude hét Tai 6 Standard nhin niit v chon tiéu chudn k§ thuat. Trong vi du nay chon
ISO.

Bolted Cont

Nhan phim trdi chudt vao tén muc trong hop thoai hoac trén thanh

i o e . . ¢ e
¥ boked Connection dé khai tao viéc tinh to4n thiét ké.

Hop thoai hién ra. Trong hop thoai ¢6 cic muc Geometry, Calcullation, Material dé tao
ra cac théng s6 k¥ thuat cho chi tiét.

Trude hét phai dat muc tiéu tinh toin. Tuy theo muc tiéu tinh todn, hop thoai ¢é cdc muc
tuong tng dé€ ngudi ding tién hanh cong viéc.

1énh

10.2 CHON MUC TIEU TINH TOAN

DANG LENH:
Trinh don: Tools = Guide

Thanh cong cu:
Hop thoati hién ra:

T Guide
Typa of Strength Calculation

7 Bok Diameter Design
e Eok Mumber Design

7 Material Degion

© Check Calculation

“ Kone!

Design of boked connaction without
calcudation,
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Cic phuong 4n chon nhu sau:
® None: khéng cdn tinh. Ngudi ding tr do chon céc théng s6 hinh hoc cha bu long dé

dua vio moi ghép khong cén tinh todn.
® Bolt Diameter Design: tinh chon dwong kinh bu Iong Ngucn ding cho s6 lugng by

16ng trong moéi ghep v cac thong s6 vé tai trong dé tinh ra dudng kinh va cic théng s6 khdc bio

dam d¢ bén cho mdi ghép.
® Bolt Namber Design: tinh chon 56 hrang bu I6ng. Ngudi dling cho dudng kinh bu long

va cdc thong s6 vé tai trong dé tinh s6 lugng bu long va cédc thong s6 khic bao dam do bén cho

mdi ghép.
® Material Design: tinh chon vdt liéu. Ngudi ding cho dudmg kinh, s0 lucmg bu long va

cdc thong s6 vé tai trong dé tinh ra vt liéu bao ddm d6 bén clia mdi ghép.
® Check Calculation: tinh kiém tra. Ngudi ding cho tat ca cdc thong s6 vé bu léng, tai

trong, vat liéu dé tinh kiém tra do bén clia mai ghép.
Chiing ta nghién cifu theo timg phuong an.

10.3 DUA MOI GHEP VAO BAN VE LAP KHONG CAN TINH
TOAN
Trong hop thoai Guide chon © None

10.3.1 Méi trudng 1am viéc

Méi ghép bu long, dai 6c 12 méi ghép ren. Moi trudng 1am viéc cho truong hop nay la
cum lip ghép (Assembly). Trong cum nay phai c6 cdc tdm ghép va 1 dé tra bu long va bit 6c.

C6 15 dé lip bu loug Hai chi 1iét d8 ghép vdi ahau

iy

10.3.2 Chon hinh dang bu 16ng dai 6¢ - Geometry

Sau khi chon phuong dn trong muc tiéu tinh todn, hop thoai cé dang:
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@ Bolled Connection Contpanent Generator : 1
[e ook e
FH @

BE @ so T

Pay chinh 1a cic th(‘)ng s0 ve hinh dang cua bu léng, dai 6c va cic phu tung khéc.

IS
Nhan nit w tai 6 /-

YI ' dé chon tieu chudn ky thuat. Mac dinh 1a ISO.

Cho s liéu vao cdc 6 nhap liéu. Vi¢e cho s6 ligu co thé gd so truc ti€p hoac nhén nit

i

10.3.2.1 Bu léng

Nhan atit

-1 @& do céc khoéng cich tuong g trén méi ghép.

. dé chon hinh dang bu 16ng. Mot bang cic dang bu long hién ra:

Standacds: {180 v

i
Y R PR e

KR WM U e e O R L

LN R

Nhan chon bu long theo yéu cdu. Bu long dé chon dugc hién thi trén hop thoai va trong 0
danh sdch nhu hinh duéi.
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& tialied Consprtiap Caarraneal Gensralor © 1
Ee Jock helo
B oa ol Be O e o Guder G Feeh

+enrtrs - Colrdation | Material :

sy EaE T g
&’ Bl Hexaoon head srews Product rase (91 5=
: MB=AT

Theo hang doc, kich hoat ca cdc dai 6¢, vong him, chét ché kém theo. Nhan trdi chuot
vao cic nit ndy s& cé hop thoai hién ra dé chon hinh dang va théng s6 cho cic chi ti€t nay. Cic
thong s6 déu phu thudc vao dudng kinh than ciia bu 16ng.

1. Thay doi hinh dang 7
Hinh dang bu 16ng dugc hién thi ngay trén hop thoai:

Muén chon hinh dang khéc cla bu 16ng, nhan nit w tai o:

3

!

% IS0 4018
I T Hexagon head screws. Product grade C v
§ M8x40 -

~Bang hinh dang hién ra dé chon.
2. Thay déi kich thuéc

Nhén nit I hop thoai hién ra:

=180 4044

= LJRowO

Siendwd B4 Note  ExterdedDadla

ot Cdanr panl

% Standwd past L

Tai day ¢6 thé chon kich thude thich hop cho méi ghép:
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Bolt Type: ¢ bu Iéng.

| (mm): chiéu dai bu léng.

Cic lua chon dé cho kich thudc mai:

® Standard part - chi tiét tiéu chudn.

Né&u chon phuong an nay, cac kich thudce cha bu loéng duge cho trong mot bang ¢6 sén,
khong cho them kich thudc theo y ngudi ding duge. Khi nhan vao muc Edit trén hop thoai,

bang cac kich thude hién ra:

504014 (),
0 - .. T Lo

e A 81 e g r s e e pe L e 0 e dp

Sundud Ed  Note Exes

Valame  Um Vaue Desciiplion |

b ton Thiead Lenglh

3 f0m " Washer Face 1

d mn Nomnal Thiear

dw min Washer Face [

5} kg Hass

k o Head Heigh

| o Bok Lengih ‘

P nm Tivead Pich |

s farn Filat R actars ¥ ‘
0% >

Trong nay cot Value - gid tri cdc kich thude bi me di, khéng cho thay déi.

® Custom part - chi tiét do nguoi ditng thiét lap. '

Phuong 4n nay cho phép ngudi ding thay déi kich thudc cha bu léng (thém cac gid tri
méi). Cot Value - gid tri cdc kich thuée duge kich hoat, nhan chuédt vio 6 cdn thay dot, go gid
tri méi.

e 150 4014 ()

Vo Vekue Descophon »

rten 06 Waiher Face Thickres - [max)
d nm 10 Mol Thuead Diaoeter
dw men 15 Wather Face Diamatas
a g 003%%G8454 Massy
k  am 6.4 Head Hevghl
AR [ELEE fb e E e L d
Pooam 15 fhtea:l Pﬂch
[T 0.4 Fiet Rades
«  em 1R Redt Hoxd Wwiah e
L4 >
Update
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Sau khi chon xong nhdn Update dé ur& lai hop thoai chinh chon cdc thong s6 cho cic chy
tiét khdc trén bu long.
Nhén Finish.

10.3.2.2 Vong ham

P
e
1 i ’. . R
Nhan nit dé chon vong ham.
Hop thoai hién ra:
Standaidi: iISD “";z Plain washess, chamfered.Noimal sesies. Proguct grade A.
o] ©l o] ol
IS0 7089 Plain washers, chamfered.Normal seres Product grade A] 150 7032
e’
1S0 7083 150 7094 IS0 8738 [4)

Nhan chon mot trong cic loai trén. Pong thdi né cling xudt hién trong hinh mo ta vdi bu
léng.

Voag ham

1. Thay doéi hinh dang
Mudén chon hinh dang khic ciia vong hiim, nhan nit w tai 6:

150 7050 o o
; Plain washers, chamlered Normal seres. ~
10-A '

[
J
§

Bang hinh dang hién ra dé chon.

2. Thay déi kich thude
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Nhéin nut -i dé thay déi kich thude. Hc}p thoai hién ra. Cach lam twong wr nhu véi bu

long.

O SG 7050,

011507090 . ..

RO B

Standsd  Edt  Note  Exendsd Data Staded  Edt . Note  Extended Data.
BoX Diameter o ‘ o

. v oy Va.l-..ae Desciiplion

From CBF )
¢ om 10.77 Insude Dismeter
d2  mm 20 Oulude Diameder
Ds rom 10 Bok [iameter
b mm 2 Theckness

m kg 0.0034 Mass

o

- e

10.3.2.3 Lo tren tam ghép

3 K- o .
‘ Nhén nit i dé chon hinh dang 16 trén t4m ghép. Hop thoai hién ra:
Standands: fi?"""'"“fi] :
2 7a WV - q V7
2.7 AV, 7 AW
150 2731973 Metiic Thiead Comenon Hole Common Hole
&
Nhin vao hinh dé chon. Hinh anh ciia tém duogc hién ngay trén hép thoai chinh. 1
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1. Thay déi hinh dang
Muén chon hinh dang khédc clha vong ham, nhin mit w tai 6:

{77777 C Hol |
% % ﬁ}%;gﬁ\ge f?l)?es -:j

Bang hinh dang hién ra d€ chon.
2. Thay déi kich thuée

-

Nhé&n nit ~§ dé thay déi kich thudc. Hop thoai hién ra va cdch 1am nhu déi voi cdc chi

tiét khdc.
a |50 773:1979 w150 273:1979
5o - R v B N /| 50 - -
Stavdsid © Edi Mole  EdendedOsia e
Standmd - Edi
Views: Nomesal Diaretes d[rnml. o T T
1 Al
— 1z C00
~ 14 1200
16
18
2
(25
3
35
4
45
5
B
g : : . B
TR V. Valus - Desciiption
12 : From CBF
i d mm 105 Hole diamtes
18 : Dz mm 16 Nomnal Diameater
20 © L mm  Indawing Hole Depth
e ]| S T

10.3.2.4 Dai oc

Nhén nit dé chon dai 6¢. Bang danh muc hién ra:
Standawds: [ISO v -
. V i Y {7 - q : (7 . 9]
! & N & g o] A J -
EN 150 10511 150 4032 150 4034 150 4035
o ©d 1 ©OC
ISC 4036 150 7413 IS0 7417 IS0 8673
& 4
@i
150 8675

Sau khi chon, hinh ctia dai 6¢ dugc ghép vao bu 16ng nhw sau:
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1. Thay déi hinh dang
Muén chon hinh dz_mg khic ctlia dai 6c, nhan niit w tai 6:
Ld Hexagon nuts, stylel.Product gradas A . v
Béng hinh dang hién ra dé chon.
2. Thay doi kich thuée

ot
- - g f a2 D - . - ~ . . - -, - . - . -
Nhin nit =+ dé thay doi kich thude. Hop thoai hién ra va cdch lam nhu déi voi cdc chi
tiet khac. '

Standard  Edit  Mole * Extended Dat T :
: et i ol Rrencedale Standard: Edt  Hete EstendedDats
Views: ) MNut Type S o T e
M16 ~
i
; Vouo Value Description
- From CBF
d mm 10 Nominal Diameter
0009443 Mass _
7 Custom part mgg 1 5 ThIEad Pitch
Vi Standard part i, M - 16 Width Across Flats
421
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10.3.3Pua cum bu 16ng - dai 8¢ vdo ban Iép
Khi da c6 ddy dd cic thong s6 hinh hoc cdn thiét, mudn tinh todn lai vin ¢ thé thay dg;
phuong an.
Néu khong thay dai tién hanh dua vao ban lap ghép.
Nhin nit ... F'n'Sh_*i trong hop thoai chinh dé dua méi ghép vao ban lap.
Tai bdn lap ghép, cic dong nhic hién ra duéi ddy man hinh:
Select Plane where bolted connection starts: chon mdt phdng bt ddu méi ghép Idp bu long.
Nhin chudt vdo mit clia tdm ghép dp vdi mi bu 1ong hoac vong hdm phia mi bu long
(hinh a).

Chon mat Wp bu idag

.

a b

Select cylindrical face of an existing hole: chon mdt try ciia I6 trong méi ghép. Nhan trdi

chudt vao mat tru (hinh b).
Select plane where bolted connection ends: chon mdt phaug cudi moi ghép. Nhan trdi chudt

vio mat 4p vdi dai 6¢ hodc vong him phia dai dc.
[ Bu tong dat 6¢ 4 chén vao

Chon mar phia datdt’:

Cic tim ghép

C d .
Két qua nhu hinh d.
10.4 TINH CHON PUONG KINH BU LONG - BOLT DIAMETER
DESIGN

Trong hop thoai Guid chon phuong dn:
© Bolt Diameter Design: tinh chon dicong kinh bu long.
Hop thoai phat trién thém cdc phuong an khic:
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Type of Strength Calculation

* ok Drameter Design:
ok Mumber Desi
© 7 pMaterial Dasign

¢ Check Cakulation

,"m

Static loadnyg

‘Trong nay c6 thém cdc phuong dn chon biéu d4 tai trong:
Static loading: tai trong tinh.
Fatlgue loading with fluctuating course: 1d; ¢r ong moi véi hanh trinh dao dong,
|
; Repeated fatigue loading: 1di trong mdi tudn hoan. ‘
|

Assymetry reversed load: (di trong ddo phi doi ximg.

JEEELT

Symetrlc reversed load: tdi trong ddo doi ximg. ' I

Trtm‘c hét phaz tinh tdi trong tinh d¢ thuc hién muc tiéu tinh todn sau dé moi chon cic
loai tdi trong khdc dé tinh thém do bén.
Chon mét trong cdc phuong 4n nay dé€ tinh todn.

Khi chon xong phuong 4n, hop thoai c6 dang; ' "
Ede Tovk Help )
BF@ oY  Bed W ke | e
Geomehy cafcdwm imtemu
© Rtk Losang I .
Load
Tughteess Factes s’ o e ’1 "3
Mo, sl Force Falison | T w )
. Forca Inpyt Factor n ;EI.-S"M"EIN - F"' 1
May. Targeek Force Ft }:I ’ 'HN
Jork Foction Factor, F ?04 4,;;' P
Safety Factor ks g.‘ ij
 Bok Cakeudstion Resubs
Bt Nurmbar e '  Prostress Force Fofaori N
Thegad Duamoter afo T e Max. Workeg Force Fmac i2250 N
£xch pis wimea Tigherea) Torque Wiz MNe
Mean Bok C4ameter ds {9026 fren Cakulated Tensée Stress N 5’15.347'5 “Mpa
My, Bk Drameter drin 19,16 o Cakculatod Torshona Stress
Feduced Strass
Hates Sress from Mas, Force
- Total ik the j‘ ; Cokulstad Thraad Pressore o T
* Functional Wadh BT " Strength Chedk, oo™
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Tai day c6 cidc muc:

Geometry - thong sé hinh hgc cuia bu long dai oc.
Di gi6i thiéu tai phdn 1.1.3.

Trong phuong &n tinh todn nay chiing ta chi cin chon hinh dang bu l6ng, s& cac vong

ham, hinh dang va s& dai 6¢ con dudng kinh tu dong tinh toan.

" Matrerial - vat liéu ctia bu 1ong dai 6c va tam ghép.-
Vigc chon vat ligu ¢6 anh hudng rdt 16n dén tinh todn ra dudng kinh bu long.

Calculation - tinh toan.
Hai phdn ndy s€ trinh bay dudi day.

10.4.1 Chon vét liéu - Material

Viéc chon vat lieu ding cho ¢4 bu long va tim ghép néu nhu khi thiét k&, tdm ghép da gin

vat liéu thi tai day cho tén vat liéu d6 vao dé tinh todn.
Trong hop thoai nhian muc Material, noi dung nhu sau:

T Bolled Com

Fie Tools Hep
L LA wese | s
eametry | Caleulation | Materidl
bok Plates
s e ‘ G e !
s crath B hetyvedie co o e
Tensie Strongth i e
Basi endursnce nk ochan | Mpa
Alowable Thread Pressure pa 40 T mpa
Elasticky Modue £1 208000 Pa
" Thresd Friction Factor f1 02 _,‘E
Head Friction Factor f2 gn',g's' ’ -l

Nhin nit w tai © 150 =1 4¢ chon tiéu chudn ky thuat. Mac dinh 12 ISO.
Nhém Bolt - chon vat li¢u cho bu long.
Nhém Plates - chon vat liéu cho cic tam ghép.

Nhan niit | dé hién ra danh sach vat ligu.
Khi da c6 vat lidu, cac thong s6 s€ c6 cdc gid tri tuong Ung hién lén tai cdc 6 s6 liéu.

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

)

Néu khong ding bang vat liéu c6 sdn, tai cic 0 thong s c6 thé nhap s6 liéu tryc tiép.
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Cic thong s6 gom:

Yield Strength: Re  gidi han chdy.
Tensile Strength: Rm  iing sudt kéo.
Basic Endurance limit: Oc  gidi han moi co s6.

Aliowable Thread Pressure: pa  dp luc ren cho phép. Tai day chiing ta cé thé tham khio
pang thong s6 dung cho bu long dai 6c theo bang sau:

= D¢ bén cha bu 16ng theo cic tiéu chuin CNS va ISO

(Strength class of bolt material according to the CSN and ISO standards)

8G 10K
4A 1 4D | 4S8 5D 5S 6S 6G SE oG | 12K
vat lieu dai 6c [3.6[ 4.6 | 4.8 5.6 5.8 6.8 6.9 88 [ 109} 129
({Nut material) ps [MPa]
Thép (steel) ~ |40 50 | 75 70 | 90 110 | 120 | 150 | 200 250

Gang xam (g1¢y | 55\ 30 | 45 | 40 | 55 | 70 | 80 | 90 | 125 | 150
cast iron)

Hopkimsang gl 50 | 30 | 27 | 35 | 45 | s0 | 60 | s0 | 90
mau (light alloys)
Elasticity Module: E1  mé dun dan hoi.
Thread Friction Factor: f1 hé s6'ma sdt cia ren. Day 12 hé s6 ma sdt cda ren giita

bu [6ng va dai oc.
Nhin nit w dé chon cdc gid tri cn thiét hoac g0 tryc ti€p. C6 the tham Khao theo bang

sau:
. Khong boi tron C6 béi tron
Be mat ren (Thread surface) (non-lubricated) " (lubricated)
Ma den hogc phét phat (black or | (| /e 00 0.12 dén 0.15
phosphate -coating)
Ma kém (galvanic zinc coating) 0.13dén 0.18 0.12 dén 0.17
Ma cadimi (cadmium plating) 0.08 dén 0.12 0.08 dén 0.11
Head Friction Factor f2: hé 56 ma sdt ciia mit bu Iong hodc dai 6c. Pay 14 hé s6 ma sat '
gilta bé mat bu long va dai ¢ véi bé mat tdm ghép.
Nhén nit w d€ chon cdc gid tri cdn thiél hodc g6 truc tiép. C6 thé tham khdo theo bang \
sau: ;
a e lin . Khong boi tron Co béi tron
Vat liéu (Material) (non-lubricated) (lubricated)
Thép - thép (stee] - steel) 0.8 0.16
Thép - gang (steel - cast iron) 0.4 0.21 l
Thép - dong thau (steel - brass) . 035 0.19 |
Thép - dong thau (steel - brass) 0.13 0.16 |
Gang - gang (cast iron - cast iron) I 0.15-0.20 !
Gang - déng do (cast iron - bronze) 0.25 0.08 |
425
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Déng - d6 (bronze - bronze) 0.25 0.10
Nhom - nhéom (aluminum - aluminum) 1.35 0.30
DPéng - dong (copper - copper) 1 0.08
Thep - nhya tong hgp trong sudt (steel - 04 -0.5 04-0.5
plexiglas)

nhura téng hop trong suét - nhua t6ng 0.8 0.8
hop trong sudt (plexiglas - plexiglas) ' '

Bang vat liéu nhar sau:

&: Materials EN {81}
B s B+ B, q% P @ ,
[ Look for: 500 =z} searchin [CHTNSIRNNENNN -]  riodow x
¥al €6 C25 SRS R - ) o
 30{ENC30 350 550 206000 Heat-treatment steel
: 31[EN C35 380 600 206000 Heat-treatment steel
 32|ENC40 400 630 206000 Heat-treatment steel
33|ENC4s heat treated 430 B50 206000 Heat-treatment steel
 34|Encs0 heat treated 460 700 206000 Heat-treatment steel
 ISLENC55 heat treated 490 750 206000 Heat-treatwent steel
' 36{EN C60 heat treated 520 800 206000 Heat-treatment steel
 37|EN P295GH 290 460 206000 Heat-resistant steel
' 38|EN 28Mn6 heat treated 490 700 206000 Heat-treatment steel
| 39{EN17Cr3 340 580 20600¢ Case-hardening steel
40| EN 34Crd haat treated 590 800 206000 Heat-treatment stesl
| 41 |EN 37Cr4 heat treated 630 . B850 206000 Heat-treatment steel
| 42{EN41Cr4 heat treated 660 900 206000 Heat-treatment steel
. 43|EN 16MnCrS case-hardened 6680 - 900 206000 Case-hardening steel
E 44)EN 20MnCrS case-hardened 680 980 206000 Case-hardening stesel
| 45[EN 16Mo3 270 440 206000 Heat-resistant steel -
AL ER 1 ATeMAL 205 AGH  YDEANYY ke skoracick aek sraal
Cac cot thiét yéu trong danh sach:
Material: tén vdt liéu.
Heat treatment:  gia cong nhi¢r. Trong cOt ndy c6 cdc phuong phdp gia
cong nhiét nhur sau:
- case-hardened: t6i bé miit.
- heat treated: gia cong nhiét.
Yield Strength: Re/Rp02 gidi han chdy.
Tensile Strength: Rm ting sudt kéo.
Elasticity Module: E moé dun dan héi.
Disc: ghi chit. Tai day mo ta loai thép.
Mot s6 tén loai thép c6 trong danh sach::
Stainiess Steel: thép khong gi. )
Free cutting Steel: thép dé bong phoi. Thuimg ding gia cong trén may i
dong.
Structural Steel: thép két cdu.

Heat resisting stainless Steel: thép chiu nhiér khong gi.
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Gray cast [ron: gang xdm.
Nodular cast Iron: gung san.
Malleable cast Iron: gang deo.

Cic niit tra cdu nhanh trong bang:

AR - |

H R -
SearCh In: [ —* tim theo cdc thong s6. Nhan nit * | dé hién ra cac

thong so cén\tgiet Nhan chon Tlé’p Ihe ho gid trj vao o:

R

nhdn chudt dé tim. Con trd s& d4nh dsu vat liéu cdn chon trong bang danh

Look For: 1500 e
g1a trt can tim,

Find Now
sdch. - _
Trong vi du trén hop thoai tim vat liéu cé Rm 1a 500.
Cac nit thuce thi cong viéc:
EX
E-DE . a .
L= thém vat liéu mdi vao bdng vt lidu,
Nhén nit nay, mot dong tréng hién ra dé ngudi diing dién thém tén va cic thong s& cla
vat liéu bang

chdp nhdn vat liéu d@ chon cho bu long. Nhan nit nay va tr&¢ vé hop thoai chinh.

5“ - 9‘ 3“ 3“ >3 0 e
. Look for: 5300 "3 Search In: 'Matcnai T A Find Now *
Materid [heat treatmant [RejRp02 [MPa) [Ren [MPa) |AS [%]]Hv [pH{mPa) € [Mea] [G [MPa) ~
1ER L1530 zao 350 206000 8000G
ENWsZe 9 Z06000 50000
| 4]EN 35520 , 360 600 16 206000 BOOOO
- S[ENFePDL al 20 28 206000 80000
| _6/EN FePo3 Dong trong mdi thém vao 270 4 206000 30000
< ) >
-+ - - - ' 2. »
> xod tén vat li¢u diroc chon khoi danh sdch.
?
- dita tén v liéu duge chon lén dong trén.
- dva 16n vdt liéu duge chon xudng dong dudi.
g)

- cho hién céc niit tra cu nhanh. Thudng nit nay dé ON, néu nhan OFF (ndi lén) thi
trén hop thoai khong c6 cac nit Search In, Look for, Find Now nhu hmh dum

R B BT D

heew [heat treatrnent [P eiRpoz [MPa) [Rrn [MPa) |45 {%] fm [+ [MPa] [E (MPal [G [MPa] [mi v (i3] [Dose ~
LIEN L15Mn 30 230 30 206000 60000 0.3 7850 Free-tutting steel
1 360 80000 0.3 7660 Froe-cuting steel

3 Matrials £N (51

(5600 mmmum :
270 0.3 7860 Free- drmng _.teel
S{ENFep)3 240 max 270 34 2(66('[) BIZOJJ 0.3 7850 Free-drawatyg stesl
S]ENFep04 210 max 270 I8 206000 SO000 0.3 7860 Free-dravang steel
7 BN SPT360 225 360 25 206000 80000 0.3 7860 Structural stesd
(9 Fh D364 e A0 25 MR AN N TREM Haatrmsictant chon ¥
3
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m
. cho hién mot s0 cot co ban cila vat liéu. Niit nay OFF (ndi 1én), tat ca cdc cot clia VAL

liéu ducc hlen ra (hinh trén), ON chi cho hién mot s6 cot thi€t yéu nhat.
Khi c6 thay doi danh sach, hop thoai hién ra:

Nhin Yes chap nhan thay d6i, No - khong thay dai.

10.4.2 Tinh toédn mai ghép - Caicullation

Trong hop thoai nhan chon Calcullation, hop thoai ¢6 n6i dung nhu sau;

He Todks beb ‘
B R el B0 s s L Swe e

] Gecmehy Cakdanon Matend

;uu: Lm
Load
Tightness Factor
Max. fual Force
Force Inpyt Factor
Mag. Tangerk Force

ok, Friction Factor,
Safety Fattor
‘ i
ok . Colodetion Pesuks
BoR Number zi o u? . Prostress Fores ‘ Fo 90721 W :
Thegad Drameter di07 7 v Max. Workng Force Faax 2350 R
ich p 15 wlam Tighterag Torque N
Meon Bok Diametar ds 9026 " e Calculated Tensle Stress Griazars - M
Mo Bok Drarnter o 505 mm Caiculated Torson Stress Tk d60%3 e
* Reduced Stress Ored MB.3024  MPa
Plates e Strass from Mas, Foaca OMss.43.02 MPa
Totat width L0 i Calculated Thvesd Fressure pcita s
Functional Width o o Strangth Ched oo
Iso ]
Nhan nit w tai 6 .27 . dé chon tieu chudn k¥ thuat. Mac dinh 12 1SO.

10.4.2.1 L~ static Loading - Tai trong tinh

Noi dung ndy dugc chon tai hop thoai Guide. Noi dung hop thoai nhur hinh trén.
Trong nay c6 ciac nhom:
Nhém Load - lirc tdc dung lén méi ghép. Cac thong $0 gom:

Tightness Factor: do doi (dg kin khit).
Gi4 tri nay cho trong khoang y = (0.2 dén 1.2).
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Néu khong cho gid tri cdn thi€t, s€ ldy gid tri nho nhat (Wmin = 0.2). Déi v6i mai ghép
6 luc dong, vi du nhu trong thanh truyén hodc tay don, hé s6 nay thuorng phai Idn hon.
Gié tri nity cfing ¢6 thé dugc 1ay ra tir biéu dé Iwc van chat cita moi ghép.

Fo

Alj __I Alg

Trong do:
F Luc tdc dung (operation force).
W D¢ doi (factor of joint tightness).

F, Lyc vdn char (prestress force).

Fuw  Lafc tdc dung Ién bu long I6n nhdt (maximum operation force in the bolt).
AF,  Litc tdng lén o bu long

AF,  Litc giam di & chi tiét tdm bi kep

AL, D¢ gidn cua bu long (bolt e]ongétion).

AL, D¢ nén ciia tdm ghép (compression of connected material).

< Hang s6 dan héi cla bu long (bolt spring constant).
Cy Hang s6 dan héi cia tdm ghép (connected material spring constant)
Max. Axial Force: lie doc tryc lom nhdt,

Force Input Factor: hé 56 lyc dat vao tdm ghép. C6 thé tham khao bang hé s6 dudi
day tuy theo luc kéo hay nén. :

n=1

A =L

Fa
N
7 N 2

| s 13

S = %
=y

L
=

Trong dé : L¢ ... bé rong ciia vat liéu (tAm ghép) chiu tdc'dung cia luc.
Max.Tangent Force:  luc nep tuyén lon nhat.

Joint Friction Factor:  hé s6 ma sdt ciia lién két. Hé s6 nay la ma sdt giita cic mat clia
cdc tdm ghép. C6 thé tham khao hé s6 theo bang dudi day:
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sy 1ia . Kheéng boi tron Co boi tron
Vat ligu (Material (non-lubricated) | (lubricated)
Thép - thép (steel - steel) 0.8 0.16
Thép - gang (steel - cast iron) 0.4 0.21
Thép - dong thau (steel - brass) 035 0.19
Thép - dong thau (steel - brass) 0.13 0.16
Gang - gang (cast iron - casl iron) 1 0.15-0.20
Gang - dong do (cast iron - bronze) 0.25 0.08
Déng - d6 (bronze - bronze) 0.25 0.10
Nhém - nhém (aluminum - aluminum) 1.35 0.30
Doéng - déng (copper - copper) 1 0.08
Thép - nhua tong hop trong suot (steel - 0.4 -0.5 04-0.5
plexiglas)
Nhuya tong hop trong sudt - nhua 1éng :
0.8 0.8
hop trong suét (plexiglas - plexiglas)
Safety factor: hé 56 an toan.
Nhom Bolt - bu long. ,
Bolt number z: 6 bu Iéng. Theo muc tiéu tinh todn thi gid tri nay do

ngudi dung nhap vao.
Cic thong s6 sau dugc tu dong tinh ra.

Thread Diameter d:  duong kinh ren

Pitch p. bhudcren.

Mean Bolt Diameter  ds:  dudng kinh trung binh cua thdan bu long.
Min. Bolt Diameter d,... duwong kinh nho nhdt cua than bu long.
Cic kich thudc ndy dugc minh hoa nhut hinh dudi.

Nhém Plates - tam ghép
Cic thong s sau:
Total Width: bé ddy toan bo ciia cdc tdm ghép. Tai day ngudi diing nhap sO Lieu.
Functional Width: bé ddy chitc ndng. Mdy t tinh.

Nhém Calculation Results - Két qua tinh toan

Caleulate

Sau khi cho dii cédc s6 liéu, nhan nit . . chiing ta c6 két qua sau:
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Caleulation Results
Prestress Force

Max. Warking Force
Tightening Torque
Calcylated Tensile Stress
Caleulated Torsional Stress
Reduced Stress

Stress from Max. Force
Calculated Thread Pressura
Strength Check

Fo 907.21 N

Fmax 225b TN
Oy 17.3475  MPa

T 260763 MPa
Ored 483324 " mpa

OMax,43.02  MPa
pc 518 - MPa
,T;ue U

Prestress Force:
Max. Working Force:
Tightening Torque:

Mé men xiét.

Ligc védn chdt bu léng.
Lusc lam viée lén nhdt.

Calculated Tensile Stress:
Calculated torsional Stress:
Reduced Stress:

Stress from Max. Force:
Calculated Thread Pressure:
Strength Check:

Khi da tinh xong, chiing ta dua vio ban lap nhu trudng hop thit nhat.

U

10.4.2.2 —

Ung sudt kéo tinh dioe.
Ung sudt xodn tinh dioc.
Ung sudt ki,

Ung sudt do huc lon nhdt.
Luc ép vao ren tinh duoc.

D¢ bén kiém tra. Két qua nay 1a True - bao dam, Faile - khong

bao dam.

moi vdi hanh trinh dao déng.

Hop thoai nhu sau:

file Jook Hebo
B oR el B3 o - )
Geotnetry  Tokodston {statend |
gt | rogtosng
Fatiure Loadng of Bkt Joink Erchw arce Limk Determanstion
Cytle Upper Loadeg Basi endurarco Wk
Norma Fore Frh 1is 4 Faclor of Siross Concontration
Cyde Lot Londngy Factor of Mscelaneous Effects
Meemad Forie fon o N
Caboulation Py smeters ¢ souisthion Reauks
DmaTa Stroke Factol 71 Tt Covracted Endurane Linkk
Lee of 3 Jomd 1 Thousands of Defloctns N 100w Fode-life Fatizas Lok
Bigpawnd Safely Tmper FEL] =i . MoanFatgue Shength of the Jore
Method of Vetual ean Sess Bamedtude ol dowt Fakame Strergth
3z Mean Gyl Stress
o |‘ . (f’l] ) (j"";) . Cyrle QUress Anphtude
e % ] Cokcudster Safaty of Jowd
e,
T
Re  Rm B
Factr < ¥ g Daagroe Kasroues) Fos T

Froh :

My

ke U833

of !

S 117
A

Oy LB
Iy i
Fpy 12

(RPN -3

104,24

Fatigue loading with fluctuating course - tai trong
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Trong hop thoai nay ca hai nit déu dugc kich hoat:

~ Static Loading - E Fatigue Loading
Nhin Static Loading - tinh theo tai trong tinh.
Nhan Fatigue Loading - tinh tai trong moi1, hop thoai nhu hinh trén.
Trong hop thoai cé cc nhom sau:
Nhom Fatigue Loading of Bolt Joint - T4i trong moéi ciia méi ghép bu long.
Cycle Upper Loading: Normal Eorce: tdi trong lon nhdt: luc phdp tuyén. Cho gia tri
16n nhat. '
Cycle Lower Loading: Normal Force: tdi trong nhé nhdt: luc phdp tuyén. Cho gid tri
nho nhat.
Nhoém Calculation Parameters - Cac tham so tinh toan.
Dynamic Stroke Factor: hé s6 va ddp dong. Hé s6 nay co thé gb truc ti€p vao o

L Recommended values of

oK
Vung nén chon ' ' Cancel
—— _ ance
Dynamic Stroke Factor K] il .5 s
% )
Electric rotary machines, grinding machines, rotary
Light shocks j . compressors, steam and hydraulic turbines
BB A e .“.,,»’_.‘_-... =
Medium § Steam engines, combustion engines, piston pumps, planing
shocks i and shaping machines, lathes, vertical turret lathes
g\ T o et DR e APPSR enre w8 3 i ...,:m-_(.u.wu,:«,m. e St ee mE e eesriptoee e S S R e s ey
1| Heavy { Forging presses, bending machines, shears, benches, pan
i|__shocks |i mills
very heavy § i :
shocks | Power hammers, roll stands, stone crushers, hammer mills 1

Trong nay c6 cdc co cau nhu sau:
Light Shocks:  va ddp nhe. M6i ghép trong cic mdy mai, dong cd dién, tu

V.V..
Medium Shock: va ddp trung binh. Trong dong co hoi nudc, may tén v.v...
Heavy Shock: va ddp manh. Trong cic may dap v.v....
Very heavy shock: va ddp rdt manh. Trong chc gid can, bia mdy v.v....
Nhan vao cdc nit dé cé hé s6 tuong img.
Ving to dam trén thanh trugt 12 céc gid tri nén chon.
Nhan OK, hé s6 s& cho vao 6 nhip liéu cuia hop thoai chinh.
C6 thé tham khao sur tham gia ciia hé s& nay trong cong thic tinh tai trong
Fou = Fu + N F,
Life of a Joint in Thousands Deflections: moi tho ciiu moi ghép tai ché vong.
Nhén nit « dé chon cdc gia tri c6 san.
Required Safety Degree: géc an toan. GO s6 truc 1iép hoitc nhan nit
thoai hudng dan chon:

a bin

61 da

=1 4¢ hien hop
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T s R T et

ded bolt joint

ving nén chon  yred Safety Degree nf i3
E

Vimg t6 dam trén thanh truot la cdc gid tri nén chon.
€6 thé hiéu chi tiét v& géc nay nhu sau: o
Hé 6 an toan t6i thiéu clia moi ghép chiu ta1 trong moi dugc bifu dién bing ty s6 giilta tai
frong MO va ing suat tinh todn nhu sau:
N, <0,/ 0, 0r STy /T,
Nen 14y trong khoang n; = <1.5...3> .
Hinh dudi minh hoa tic dung cla tai trong 1én do an toan ciia moi gheép. Khodng gi6i han

n clia hé s6 nay phu thudc vao chu ky tedn hoan I = G, / ©,, dugc cho trong phin gach

nén chon cu
chéo ca biéu do.
U o arer sy sy ey ereyye
/ “/ . 5 ’,/ !z ra / 1/7_"?'\7_5_‘7‘
vy s Ay e A e,
e
1 0 +1
-— I
-T +7r

Method of Virtual Mean Stress: pluong phdp dinh nghia dicong cong moi cia d¢ bén
moi gidi-han trong méi ghép. Pudng cong moi dugc hién thi truc tiép trén hép
thoai.

Factor of Haigh diagram narrowing: hé s6 co. Go s tryc ti€p hodc nhén nit - dé
hién hép thoat hudng din chon:

Ving nén chon ™ .. A ' bt bk
e Cancel

| Factor of Haigh Diagram Narrowing ¥ ‘015

Nhom Endurance Limit Determination - xac dinh giéi han dé bén moi
Gigi han d6 bén méi tir do bén khong d6i G duoe xdc dinh cho timg loai thiét ke, vat li¢u
va 1ai trong moi ghép theo cong thic:

cc=0'ckek¢ [MPa, psi]

Trong dé:

Oc gidi han bén mdi co s6 ciia thanh kiém tra cia vdt liéu da

chon. (basic endurance limit of a test bar from the selected
material [MPa, psi])
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ke hé s6 bién doi ciia iing sudt tdp trung (modified factor of stress
concentration {-])
k¢ hé s6 hiéu sudt 16ng hop (factor of miscellaneous effects [-])

Trong muc ndy c6 cic 6 nhap lieu:
Basic endurance limit G'.: gidi han bén mdi co sd. NEu ngudi dung khong c6 gid tri
chinh xdc tir thir nghiém vat liéu thi gia tri nady duge ddnh gid theo chuong trinh,
Céng thifc tinh gidi han bén moi cho m6i ghép chiu dao dong dao chiéu kéo -
nén nhu sau:
0] 'C ~ 0.4 SU

Modified factor of stress concentration K : hé s6 bién déi cila ing sudt tdp trung.
Hé s6 nay dugc 14y tir cong thic:
ke = 1/K
Trong dé hé s6 K - gidm d6 bén mai phy thude vao kiéu, hinh dang, chat luong,
va tai trong ciia mdi ghép. _
Factor of miscellaneous effects K¢:  /é s6 hiéu sudt tong hop. Tat ca cac higu sudt
tang hoac giam d6 bén moi déu tap trung vao hé so nay.

Nhoém két qua tinh toan - Calculation Results

Sau khi nhap du céc s6 liéu cdn thiét, nhan nit Celeste . két qua hién ra trong hép
thoai:
;. Ca!cu!atién Results -
_ T AL S
Corrected Endurance Limit Os 1117 MPa
Finite-Life Fatigue Limit o o MPa
Mean Fatigue Strength of the Joint  Om [-IB(] MPa
- amplitude of Joint Fatigue Strength  Tp {9[1 © 7 Mpa
Mean Cycle Stress Omn 10.11 MPa
" Cycle Stress Amplitude Ty 0.05  MPa
* Calculated Safety of Joint EBEEZS o
Y nghia céc gid tri nhy sau:
Corrected Endurance Limit: Gidi han bén mdi chinh xdc.
Finite-Life Fatigue Limit: Gidi han tuéi tho bén moi.
Mean Fatigue Strength of the Joint : Pé bén mdi trung binh ciia moi ghép.
Amplitude of Joint Fatigue Strength: Bién d6 ctia do bén mdi ciia mai ghép.
Mean Cycle Stress: Ung sudt chu k3 trung binh.
Cycle Stress Amplitude: Bién do chu ky img sudt.
Calculated Safety of Joint: D¢ an toan tinh todn ciia moi ghép.

10.4.2.3 _§ Repeated fatigue loading - tai trong méi tuan hoan

Hop thoai nhu tai trong moi dao dong.
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Trong nhom Fatigue Loading of Bolt Joint chi kich hoat 6 Cycle U})ﬁ{wading:
Normal Force: tdi trong lon nhdk: lye phdp tuyén dé nhap s6 liéu nhu hinh dusi.
 Fatigue Loading of Bolt Joint

Cycle Upper Loading

Mormal Force Fnh Ew ............. N

Cycle Lower Loading

e

Normal Force Fnn D N

Cac nhém khdc nhur di giai thich & trén.

10.4.2.4 "V | Assymetry reversed load - tai trong dao phi d6i
xung
Hop thoai nhu tai trong moi dao dong.

10.4.2.5 :

“..*..1 Symetric reversed load - tai trong ddo d8i ximng
Hop thoai nhu tdi trong méi dao dong.
Trong nhém Fatigue Loading of Bolt Joint chi kich hoat 6 Cycle Upper Loading:
Normal Force: tdi trong lon nhat: huc phdp tuyén dé nhép s6 liéu nhu hinh dusi.

_ Fatigue Loading of Bolt Joint
Cycle Upper Loading
Normal Force 7 Fnh jl N

_E Cycle Lower Loading

Normal Force Fnn -1 N

Sau khi da hoan t4t viéc tinh todn, dua cum chi tiét vio ban ldp nhu d néi trén.

10.4.3 Bolt Number Design - tinh chon s& lugng bu I6ng

Ngudi diing cho dudng kinh bu long va cic thong s6 vé tai trong dé€ tinh s6 lugng bu long
va cdc thong s6 khac bao dam do bén cho méi ghép.

Hop thoai, cic thong s6 va cdc lua chon khic nhu trong tinh chon dudng kinh bu long
nhung trong nhém Bolt - bu long 6 Bolt Number - s6 lugng bu 16ng bi mé di. Theo muc tiéu
tinh todn thi gi4 tri nay tu dong tinh ra khi d cho cic thong s6 khic.
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~Bolt -

* Bolt Number z W
Thread Diameter d Jﬁm:;] mm

' Pitch p 25 ] mm

* Mean Bolt Diameter ds [ﬁ"‘fﬁ”é'"""’" mm

~ Min. Bolt Diameter | dmin fém%g"w mm

10.4.4 Material Design - tinh chon vét liéu

Nguoi diing cho dudng kinh, s6 lugng bu long va cic thong s6 vé tai trong dé tinh ra vat
l1éu bao ddm do bén ctia méi ghép. .

Hop thoai, cdc théng s va céc Iyra chon khac nhu trong céc phuong dn khic.

Ngudi ding nhap tat ca cdc s6 licu cén thiét, rieng muc Material - Vat lidu, khong hien
ra bang vat li¢u d€ chon ma két qua tinh todn ra céc théng s& vé vat liéu.

Geometry | Calulation |Material |

Bok .+ Plates
. |user - - ] S T . .uﬂﬁg
Yiekd strength Re fo0da' "MPa  Epsticly Module E2 205000 mpa
* Tensile Strength pm fBog TN )
. Bask endurance hmit oclist T wpa
 Alowabla Thread P 77, S
ouetle Thead Pressre pe [57.7 = Gia tritinh toan dudc
Elasticity Module E1 205000 " mpa 4 -
Thread Frictian Factor £l [uz ’:J
Head Friction Factor f2 ;025" ,}

10.4.5 Check Calculation - finh kidm tra

Ngudi ding cho t4t ¢4 céc thong s6 vé bu long, tai trong, vat lieu dé tinh kiém tra do bén
cua méi ghép. Hop thoai va céc thong s6 nhu di gi6i thieu trong cdc phdn trén.

10.5 LUU TRU SO LIEU VA KET QUA

10.5.1 Luu 1 56 li§u véa két qua finh todn véo dia

Céc 56 ligu nhap vao c6 thé luu dudi dang tép vio dia d€ sir dung trong cdc cum ldp ghép
khic.

10.5.1.1 Luu trix
Trinh don: File = Save as

Thanh cong cu: b
Hop thoai xuét hién:
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% Zyadm S vimel.cy
LD imuodesk
MyFecenl - yDang Ouz hiai
Documenls % ~leventor
4 ,} -iki48
Deskiop : "My Pxlures
- JNgocLam
5 w IOt SN
M D— L. 3CAdVer s
s Docwaerts - bam HunG
. L5 Log Fies
g ;‘j Htructealcdl
e
My Computer
HyNelwortk  Sevo astipe —oal v
Flaces T

Tai File name: cho tén tép. Phdn md rong loai tép nay la *.cal.
Nhin Save dé luu trir.

10.5.1.2 M6 tép s6 liéu da luu
Trinh don: File = Open

Thanh céng cu: (=
Hép thoai xudt hién:

Bpen.
loin | MOmmens i @ eh O
2 ek Ttrorical.cal
i Loyfutodesd, Tvemel.csl
HyRecert - fuang Dut Hat
Do-:.M: S nventor
Lt g
- 3 My Music
) Daskinp ity Pturos
. JHgacLam
7 adngoctan
M D—" e Lo 3Ok Yersions
YOS MG
;. YSW Log Fées
w1 =
My Computet
€ e [
MyMNewwork  Fiar ol hype: F.cal > Eancsl i
* ' Open & teadonly

_ Chon tén t¢p da luu tri¥ s6 liéu trong ng cia chi tiét dang thiét k&, nhan Open md tép.
36 ligu dugc 4p vao cdc 6 nhap liéu twong tng dé tinh todn.

10.5.2 Xu@at két qua tinh toan dudi dang van ban

10.5.2.1 Xuét thanh vin ban théng thudng
Keét qua tinh todn c6 thé dugc xust ra dudi dang van ban dé lwu tri va in ra gidy.
DANG LENH
Trinh don: Tools = Create Report

‘Thanh céng cu:
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Ban phim: Ctr + P

GIAI THICH
Sau khi ra 1énh, mot vin ban dugc kich hoat trong NotePad:

2] Cd(cl’rm Humpad

Fle LM Fomat Yiew teb

pitch p_» 1,25 em -
Mean Bolt Dameter ds = 7.188 mm .
min, Bolt plameter dnin = & 466 mm

gotr material user

vield strength Re = 20i.4 He)

safety Fazeor ¥s = 2

Allawable Thresd Fressure pa » 3i7. 7 HPa

zhst!c!(y{ Modyle C1l = 205000 HPa

Thread Friction Factor F1 - 0.0

mupad Fricvion ractor f2 « 90.3%

--- poited Conne<tion Parts

-— nater'iﬂ(ussr)
Total width L =
etasticivy Hudule ez = 205000 MPa

--- ¢alculation mesults
Prestress FOrce Fo = 1190.88 N
nax working Force Fmax = 300 W
{ghtening Torque Tu = 2,91 Nm
al<ulated Tensile stress - Jo 2667 MPa
ca1culated Terslonal stress = 55. 1464 MPa
geduced Stress = 102.1698 MPa
<tress from Max. Force = 41,36 MPa
calculated Thread Pressure pc = 37.54 MPa
strength check - True

M >

Noi dung la cic thﬁng sG ddu vao va két qua tinh todn.
Tai day c6 thé luu vao dia, sao chép, chinh sira v.v..

10.5.2.2 Xuat dudi dang trang Web
Trinh don: Tools = Create HTML Report
Thanh cong cu: €l

Ban phim: Ctr + H
Hop thoai xuét hién dé chon di liéu xut ra:

73 posied Connection Gomponar Gensratos - HigmaaR internel Explorss
e 3 Yew Fpotrss  Jook D !
-

W Ty e D cotewre ges S5 e 9%

B e ettt i SRR AL * Lo
Bolted Connection Component Generator {Varsion: 10.0.0}
035-06-7005

Guride
Type of et Cakulst-or. Jo? Dameter Besgn- 156G

Bolt

£ WiComp

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

10.6 DPUA CUM BU LONG - BAI OC VAO BAN LAP

Khi di c6 ddy dii cic thong s6 hinh hoc c4n thi€t, muén tinh todn lai van co th€ thay doi
phuong an.
Néu khong thay déi ti€n hanh dua vao ban Jap ghép nhu da gidi thiéu & trén.
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CHUONG 11
THIET KE TRUC - SHAF

Tryc 14 chi tiét ding d€ d& cdc chi ti€t mdy khic cia mdy, thong thudng ding d€ d& cic
chi tiét mdy quay hoac truyén momen tr céc chi ti€t 1ap trén né dén céc chi tiét khic. hoac 1am
c4 hai nhiém vu trén.

Phdn 16n méi truc phdi 6 it nhal hai g6i d6. Céc g6i d& 6 c6 thé 1a cdc 6 lan hay 0 truot.
T wong téc dUng len truc c6 thé 1a lyc tir bo truyén banh rang, sic cang ctia xich hay dai, va

nhitng chi tiét mdy khdc....Nhiing luc nay tic dung lén 6 ciing chiéu hay nguoc chidu véi phan

Jyc clia g6t do. Luc nén hay kéo tryc cling c6 thé dugc tao ra ti luc doc theo chiéu truc sinh ra
do trén tryc ¢6 cdc banh rang nghiéng hay banh rang nén. Tai trong tic dung trén truc gy ra
ing sudt nén hay kéo trén mat cit ngang clia truc. Ngoai ra, vi truc thuong ding dé truyén
momen xo0dn nen mat cat ngang clia truc con chiu ting suit do mémen xoan gay ra (i u'ng sudt
tiép). Momen xoén téc dung lén truc néi chung khong téc dung trén toan bg chiéu dai cla truc
ma chi ¢6 trén mot doan truc nao d6. Cic luc hudng tam (Fr) luon hudng vio dudng tam cua
truc. Cdc luc doc truc (Fa) c6 chiéu phy thudc vao chiéu nghiéng cha rang trong banh ring
nghiéng v chiéu quay cla tryc.

Trong phédn nay chiing ta tinh todn thiét k€ tryc va dua né vio ban ldp. Cdc s6 liéu tinh
todn duge luu vao ban vé cling v4i hinh anh cta truc dé c6 thé 1dy ra st dung bat cit lic nao.

Cong thic tinh todn duge trinh bay tai Chuwong 9 - Phan L

11.1 KHOI TAO CHUONG TRINH'

Khéi dong DeSIQn Accelerator, hop thoai xu4t hién:

‘r. Des:gn Acceleralor
Fle Yeow Opdus Holp

Bl ¥ [BECD

Standards: |sn ~ Cornwseieclm \L‘.onw\entﬁefmolols ' o

 Component Genaralors
X Mecharical Calouaion
- I:ﬂ Engineer's Handbook:
- Jonts : .
Shall Component Ge Bolevile Sping
.- Beamngs
- Springs
. Tramamission Mecha Proview User i
Beam Component (e o
- Cokumn Component £ - : Eermde:a:hai‘ldzapafobwedbylm ~

R | (e : shafl calouation. The thall is assembled
plerance Cokulaior LA o single elements with dlferant .

.+ Piste Mecharcat Ca: - o
: D ” I I i ‘shapes such as grooves. cones eic. A
< N : dsrgreddwlcanbe sirongthdiedfed

Shaft Component Geneestor ' T emeount: 23

B SERC B T T R

Tai 6 Standard nbin nit v chon tieu chudn k¥ thuat. Trong vi du nay chon ISO.
Tiép theo chon theo thit ty duéi day:

L : =
= Design Accelerator = % Component Generators o

Hép thoai hién ra:
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*}» Shalt Component Generator : 1 - 174

Level setting

Select Henerator level
._" Elﬂgﬂ!l’
5 Expert

¥ Leunch at Stertup

To continie, cick Next .

Tai day chon mifc do sir dung:

® Engineer - ky su.

® Expert - chuyén gia.

Chon ® Expert - chuyén gia, s& c6 ddy dit cdc thong s6 dé tmh todn thiét ké.
Nhédn Next dé tiép tuc.

Chuing ta tinh todn thi€t k€& theo qui trinh sau:

I- Khéi dung truc (v& hinh dang cta truc).

2- Tinh todn truc (cho tai trong va tinh siic bén).

3- Puwa truc vao ban lap.

Chiing ta nghién ciu timg phin theo qui trinh trén.

11.2 KHOI DUNG TRUC

Trong chuong nay, chiing t6i trinh bay cdc-chitc nang thiét k& hoan chinh mot truc gom:
- Hinh dang bén ngoai cia truc.

- Thiét k€ trong long ddu mit bén trdi, bén phai clia truc.

- Céc chi tiét tieu chuén khdc mang trén truc.

Hop thoai:

"""" Phomen fmme rgEeE el i OO
N X - [,

st K b -

ricnkrh B wiseen Surien Gl -1

o4 e Nadngdee bk 0

g el

Dimciirog dna Bk k! ©

bt | vaerm 0 amMe | odongakesse B
L) ] el

Pay 12 hop thoai d€ chon c4c kich thuéc ciia cdc phén tir cha truc nhu hinh vé mo ta trén
hgp thoai.
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113 THIET KE HINH DANG BEN NGOAI CUA TRUC (INNER
SHAFT SHOULDER) N

Tai hop thoai nhin chon niit Inner shaft shoulder _____.

11.3.1 Kich hoat mét doan truc

Viing trén ciing ctta hop thoai 13 hinh minh hoa cic doan truc.

I wlcicale el ol

Nhan chudt vio doan cin thift ké
Ky hiéu doan dang thiét k&

Active Part m ) -

Mu6n thiét k€ doan nzo, nhan chugt vao hinh cha doan dé trén hinh minh hoa hoac nhan
nit v dé chon s& thif ty tai 6 Active Part nhu hinh trén. S5 th tr duge dénh tir trdi qua phai.

Poan truc duge kich hoat ¢é mau xanh, déng thdi s6 thit ty dugc hién 1én tai 6 Active
Part. Khi doan truc dugc kich hoat, chiing ta tién hanh dinh dang va kich thudc cha né.

11.3.2Thém, bt mét doan truc

Trong hop thoai luon méc dinh c6 6 doan truc, chiing ta c6 thé thém hoac bét mot s6 doan

truc theo yéu cdu.
Sau khi d3 kich hoat mét doan truc, nhan nuit:

AddBefore | . . Co . g
e e [REM MO doO@n vao trudc doan hién hanh.
Add After . g

- i I thém mot doan vao sau doan hién hanh.
Remove J p g
) xod doan hién hanh.

Moei thao tdc déu dugc hién thi ngay tai hinh vé minh hoa.

11.3.3 Cho kich thudc doan truc

Sau khi da kich hoat mot doan truc, cdc kich thuéc mac dinh clta né duoc hién ra tai cdc 0
nhép lieu:

Diamster IEET_* v imm

Length llll‘” ) _: i mm

Rgtation Angle IG E degrees
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Tai day c6 thé thay cdc gid tri khéc.

Diameter: ducng kinh. Go s§ hoac nhén mit w dé chon gi4 trj cé sdn.

Length:  d¢ dai. G6 s6 hoac nhan nit w dé chon gid trj ¢6 sdn.

Rotation Angle: géc nghiéng. Go s6 hoic nhén niit v dé chon gid tri c6 sin. Géc ny Iy
g6c bo trf cdc hdc trén truc nhu rinh then chang han. Néu trén mot s6 doan tryc

c6 khoét ranh then thi cdc ranh ndy trén cdc doan ti€p theo sé bo tri léch di so
vGi ranh trén doan thit nhit mét géc bing gid tri cho tai day.
Moi thao tdc déu dugc hién thi ngay tai hinh vé& minh hoa.

11.3.4Tao hinh hai déu mit ctia doan truc

Hai ddu muit ctia doan truc hién hanh duoc tao hinh bing cdc niit sau:

il

}
S

R

Au miit bén tréi.

, | ddu muit ben phai.
Y nghia cdc mit lénh nhu sau:

1
I_ l 2
cit phang.
iﬂ_] n_{ vat gic sau xudng hoic thém lén.

Cdc kich thudc duge hién ra tai céc 6 nhap liéu:

size x andle

M| s ]
Size: dé dai hinh chiéu doc truc cda doan vdt. G s6 hogc nhan niit w dé chon gid
tri ¢O san.

angle: gdc vdr. G& s3 hodc nhdn mit w dé chon gid tri ¢6 sén.

T

tao cung luon.

siee .
=~

ban kinh cung.
Moi thao téc déu dugce hién thi ngay tai hinh v& minh hoa.

11.3.5Tao hinh trén than doan truc

Than cda doan truc hién hanh dugc tao hinh bing cdc niit sau:

= = A || = ] OO
} Y nghia cdc nit Iénh nh sau:
|

"doan tru tron.
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_—
o tao ranh ldp vong ham.
Ciac kich thuéce dugc hién ra tai cdc 6 nhap liéu va minh hoa trén hinh vé:

Retaining Ring Groove
N M LF _
]
-4 — - . -
G\
]
e s
Length (N - -4 mm S
nath ( ) E S ¢ Right
Groove Width (M) { } mm «s Next standard
et it e ! |
Groove Diameter (D1) [ ! mm vaue
Active Length (LF) 6.6 v-i mm
Céc niit chon:
® Left: tao tai phin nita bén trdi.
1 —
Rich s€ rao —L

© Right: tao tai phan nita bén phdi.

c

LI

&1 Next Standard Value: ON - cdc kich thudc tiép theo Idy theo tiéu chudn. V6i lua
chon nay, chiing ta chi phai nhap gia tri tai 6:
Activte Length (LF): d6 dai lam viée. Xem trén hinh minh hoa.
Céc kich thudc khdc tr dong 1dy theo tieu chudn. Céc tiéu chudn phu thudc vio
dudng kinh va do dai doan truc.
OFF - nhdp gida tri tai tdt cd cde kich thuoc.
Cdc kich thudc cia rinh: '
Length (N): - dé dai tiv mép ranh dén dau miit cia doan truc.
Groove Width (M): bé réng ranh.
Groove Diameter (D1): diong kinh ngéng.

b tao ranh then - Keyway

Céc kich thude duge hién ra tai cdc 6 nhap liéu va minh hoa trén hinh vé:
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Keyway
- x -l L -
A D . T
————
e & Left
K width (B { mm .
Keyway Width (8) - ) - e
Keyway Degth (1) i___._"__mmj—i mm ] Next standard
Keyway Length {L) 1- v_] mm value
S— ¥
Distance from the Edge (X} !0 7 ﬂ] mm o
Number of Keys {1 v_j

Céc lua chon gidng nhy trén.

Cac 6 nhap liéu nhu sau:

Keyway Width (B): chiéu réng ranh then.
Keyway Deept (T): chiéu sdu ranh then.
Keyway Length (L): chiéu dai rdnh then.

Distance from the Edge (X): khodng cdch tiv mép cung ciia ranh dén dau miit ciia doan.

Cic 6 nhap liéu nay go sé hoac nhin nit « dé chon gla tri ¢4 san.

Tai day néu nhin miit ___J ranh dugc bé tri vao giita doan truc (cdch déu hai ddu mut).

Number of Keys: sd'then.

i ranh chot
Cic kich thudc duge hién ra tai céc 0 nhap lléu va minh hoa trén hinh vé:
Locknut Graove
L LE
S
*-1 § m—
A o
al-l- — 1 } - L [ RPE S I
e < ,' “r
Lz,
- Groove ﬂldth (B) iﬁ T m'_ﬁi min
e e - Left
h 2.5
Groave Depth(T) ?—-s—m-_—-lwé‘-rng mm « Right
i 7.
Active Groove Length (L) -E > v . mm - e Handard
Radius (R) 2.5 vahie
Active Length (LF) 79 vimm
heend Longth (L2 o e [T S

Cic lya chon gidng nhur trén.

Céic 6 nhap liéu nhu sau:

Groove Width {B): chiéu rong ranh.

Groove Deept (T): chiéu sdu ranh.

Radius (R): ban kinh cung hwon ciia rdnh.
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Active Groove Length (LF): chiéu dai lam viéc cia ranh.

Thread Length (LZ):  chiéu dai doan cé ren..

Tai cdc O nhap liéu ndy, go s6 hodc nhan niit w dé chon gid tri c6 sin.
Thread pitch: buce ren. Nhap gid tri tai 6 bén canh.

‘doan truc con
Cic kich thudc duge hién ra tai cdc 6 nhap ligu va minh hoa trén hinh vé:

Cone

zd]

Second ConeDism. (1) 36 v mm __Smoothboth |

Cic 6 nhap liéu nhu sau:

Second Cone Diam. (D1):  duong kinh ddu thir hai ctia hinh con.

budng kinh tai ddu miit thit nhat 12 6 Diameter trong hop thoai.

Tai cdc 6 nhép liéu nay, gd s6 hogc nhan nit w dé chon gid tri ¢6 sén.
Smooth Both

Nat ~=272 77 cho phep can doi giita hai dudng kinh cho doan con vira phai.

ranh ngéng truc kiéu A - Necking-down - A type
Cac kich thuée duge hién ra tal cdc 6 nhap liéu va minh hoa trén hinh vé:

Nechng-duwu Atype-

il
A b

e
Necking-down Width (b) K? 5 v’} mm o I;T;:xt

. i B Tl .
Necking-down Width (b1) :?"2 b ;“f mm - fiext stondard
Necking-down Depth (h)  10.3 ¥ imm value
Necking-down Radius (R) srg—**"' -.,_; *{mm
Machmlng Allowance EH....-___M,W _E mm

Necklng down Width (b): bé rong b clia ngong.
Necking-down Width (b1):  bé réng bl ciia ngéng.
Necking-down Depth (h):  chiéu sdu ciia ngong.
Necking-down Radiuis (R):  bdn kinh ctia ngéng.
Machining Allowance: lugng du ciia mdy..
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Céc lua chon gidng nhu phan trén.

”[_ iranh ngong truc kiéu B - Necking-down - Btype

Necking-down - B type

" Left
Necking-down Width (b) E-S Mv] mm . :ieght
Necking-dnwn DEPU‘I (h) Ei. ‘m' i mm r& i\legc_tstandard
Necking-down Radius (R) {16 _v] mm value
Machining Allowance |DWME] mm

Necking-down Width (b): bé réng b cila ngong.
Necking-down Depth (h):  chiéu sdu ciia ngdng.
Necking-down Radiuis (R): bdn kinh cia ngéng.
Machining Allowance: luong du cia mdy..
Cic lua chon giéng nhu phdn trén.

|
m_i ranh ngong truc kiéu D - Necking-down - D type

Necking-down - D type

£
=
" 4/_/,"/ P >§
Distance from the Edge s T, - U Left
S Ll @ Right
 Necking-down Width (b) }z.g v|mm — RS
- Necking-down Depth{h) 0.3 > | mm value
Mecking-down Radius (R) IZWS‘ N:'jl mm
Machining Allowance ]-Er :;_] mm
Distance from the Edge: khodng cdch dén dau doan tryc.

Necking-down Width (b):  bé réng b cila ngang.
Necking-down Depth (h):  chiéu sdu ciia ngong.
Necking-down Radiuis (R):  bdn kinh ciia ngong.
Machining Allowance: lwong du ciia mdy..
C4c lua chon giéng nhu phin trén.

446

Download tai liéu K¢ Thuat Midn Phi tai hitn:



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

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

Eﬂr ranh ngong truc kiéu F - Necking-down - F type

Necking-down - F type

nl kb
=
Necking-down Width (b)
Necking-down Width (b1)

Necking-down Depth (h)
© Necking-down Depth (h1) S
Necking-down Radius (R} ‘

r Left

% Right
;~ Next standard |
Covae

 Machining Allowance
 Incidence Angle (a)

Necking-down Width (b):
Necking-down Width (b1):
Necking-down Depth (h):
Necking-down Depth (h1):

Necking-down Radiuis (R):
Machining Allowance:
incidence Angle (a):

bé rgng b ciia ngéng.
bé réng bl ciia ngong.
chiéu sdu h cita ngéng.
chiéu sdau hl ciia ngéng.

bdn kinh cia ngéng.
lwong dir ciia may..
goc 1o1,

Cic lya chon gidng nhu phén trén.

m_

Necking-down - G type

Necking-down Width (b}
Necking-down Depth (h)

ecking-down Radius (R)

Machining Mlowance

Incidence Angle (a)

Necking-down Width (b):
Necking-down Depth (h):
Necking-down Radiuis (R):
Machining Aliowance:
Incidence Angle (a):

ranh ngéng truc kiéu G - Necking-down - G type

e %iﬁ
AR

gé:s'"“: T m j_.v !{i?;t
iy '

- Next standard
value

¥ | degrees

bé réng b ciia ngéng.
chiéu sdau ciia ngong.
bdn kinh cuia ngéng.
liegng du ctia mdy..
goc 13,

Cac lua chon gi6ng nhu phén trén.
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[:: |
a . ;
110 xuyén suét - Through Hole

~ Through Hole

- )
: e )
- s
7 B x
S -
: A
0
Hole Diameter (D) CLeft
&+ Right
Distance from the Edge
Hole Chamfering (Z)
Hole Diameter (D): duwong kinh i6.
Distance from the Edge: khodng cdch dén dau doan truc. Tai day néu nhin nit
! = - ” ~ o - X . >
116 duge b6 trf vao gifia doan truc (cdch déu hai diu
miit). .
Hole Chamfering (z): kich thudc vdt mép 16.
Céc lua chon gidng nhu phén trén.
I ‘ranh vong than truc kiéu A - Relieving Nottch - A type
Relievinngotch - A type 7
e . i LEft E
0 4 - -1 =
istance from the Edge TS s Right
Notch Depth (H) 2 vimm
Notch Radius (R) ?Zl*mm_v_g mm
Distance from the Edge: khodng cdch dén ddu doan truc. Tai day néu nhan nit
+l 16 duoc b6 tri vao gilta doan truc (cdch déu hai dau
miit).
Notch Depth (h): chiéu sdu ctia ranh.
Notch Radiuis (R): bdn kinh tiét dién ranh. -
Cac lva chon giong nhu phan trén.
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E ranh khoét ngang than truc kiéu B - - Relieving Nottch - B type

? Relieving Notch - Btype - : o o \
; |

: Distance from the Edge ,{4 VJ mm - l,_,‘ I"'?Ft
DR e ¢ Right
Notch Depth (H) 2 v, mm
A
Notch Radius (R) P v|mm
Distance from the Edge: khodng cdch dén ddu doan truc. Tai day néu nhan niit
_:'_J, 16 duoc bo tri vao giita doan truc (cdch déu hai ddu
miit).
Notch Depth (H): chiéu sau cia ranh.
Notch Radiuis (R): bdn kinh tiét dién ranh.

} Céc lua chon gidng nhu phén trén.

 tist dién doan truc hinh lang tru n canh - n-side Prism

n-sided Prism

Number of Edges 4 o :é .
Edge Length (X) 25455644 mm
|
|
i

Fillet Radius (R) B ~]mm

Number of Edge: s6 canh.
Edge Length (X): chiéu sau cia ngéng.
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Fillet Radiuis (R): bdn kinh vé dinh tiét dién.
O
! hinh kiéu chia van - Wrench Opening
Wrench Opening
L T —
— — . ] _xi...... - = -

Keyway Length (L) F‘tmmmm __ﬂ mm

width Across Flats (X) [Z"ZMM_M;_] mm
Keyway Length (L): chiéu dai chét.
Width Across Flats (X): chiéu réng cua thén chia.

D31 vdi tét ca cdc hinh minh hoa trong hop thoai, n€u nhén trdi chudt vao hinh vé, né duge
phéng to lén thanh mat hinh riéng nhu hinh duéi.

Neckmg down Atype

11.4 THIET KE HINH KHOET TRONG LONG TRUC

Tai hop thoai nhan chon mit Outer shaft shoulder

Hép thoai ¢6 dang:
450
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é - T - ——
i ) ;E:ompnm%nl Generatar 1 1 - 204{Geometry} @}
Ho E3t Cigowd lods tob L
FE BB Ee @20
i;'ﬁsd.ay&wves ] .. e
Kich thude doaa (5 dang kich hoat
* Inrver Hole Puxfeta%‘ ‘ / [__!
% Crameter }"' .im -(;’
3 P
i

{ ,
pe x5 ]
nsetrolt | Remoys | inemttonght |

@) | S D <t | et 1]

Cic nit tao 16 khoét:
I : . ) |

: .__..__._Tsffit_c.'_!?it,___. - khoét tir dau nuit bén trdi. |
: |
Inserttoright | 4 1oét i ddu miit bén phdi.
R > U

B 1 X0 doan hién hanh.

M&i 14n nhan nit, ting thém mot doan 16 khoét.

S3 thif tu clia cdc doan dugce hién thi trong 6 Active Part.

Kich thudc clia doan 16 dang kich hoat dugc cho tai cdc 6 nhap so lidu:

Diameter: dudng kinh. Go s6 hoac nhdn niit w dé chon gi4 tri c6 sédn.

Length:  d¢ dai. G s6 hoic nhdn niit w dé chon gid tri ¢6 sdn.

Phan vit ndi ti€p giita cic doan 18 duge cho trong céc 6 sau:

size x_andle
B x5~

Size: do dai hinh chiéu c‘z'()c“ truc ciia doan vat. Gb s6 hoac nhdn nit w dé chon gid tri c6 sin.

angle: gdc vat. Go s6 hoiic nhin nit v dé chon gi4 tri cé sdn.

Moi thao tdc déu dugc hién thi ngay tai hinh v& minh hoa.

Sau khi d3 hoan thanh viéc tao hinh dang truc vai kich thude cén thi€t, ching ta chuyén

sang phan tinh todn cdc tham s6 co hoc cla truc da cé.
11.5 TINH TOAN TRUC

]
‘ Tai hop thoai “Khét dung truc”, nhdn Next chuyén sang phdn nhap s6 liéu va tinh toan.
: Noi dung hop thoai nhu sau:

451 5
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Fie [l Chphoard Joofs Help
G @5 He a3 0 Sl

Inpt  Rasukts ; Forcs : Moment | Rotation | Deflection | Bend { Shear  Torsion - Tension | Sum | Shaft |

Goid—

Constants Supports Loads
e : ce ey dad ¢ o add
tateridl  Lser Humber i el T Number it v
: o Remoye | o _Remaye
Modylus of Elasticty 210000  HPa Poskion Position
Hodulus of Rigidicy IB1D0D MPa Element Numbey ’! ., Elegert Number {{ o
Sgecific Mass W 2850 KIM™3 pevance a7 - Oistance B e lom
Coef, of Shear Displacem, ¥ 11,188 ;
Norber of Shaft Dvsons 505 G st o Horate ;¥ plane X2 plane
S juser wi  Rada|Force b b N
Mode of Reduced  [head .. e o L
Riess Cakc. o Ongside Diameter om BendingMoment 0 0 Hets
width ST e copwoustoad 0 0 Njmm
yiokh CA— Axial Force b w
r Torgue I LN

@; : | Geneel | <k [ e

11.5.1 Nhép s liéu

11.5.1.1 S6 liéu ban dau

CAc s6 liéu nhap vao dugce hién thi tai hop thoai Input.

Nhom Constants - hing sé

sau.

452

Nhém nay goém cic théng s6 cua vit ligu.
Material - vt liéu. ,
+ Mic dinh 1a User. Néu chon phuong 4n nay, ching ta phai nhap gid tri cho cdc tham s6

Modulus of Elasticity: mé dun dan hoi. G s6.

Modulus of Rigidity: mé dun d¢ ciing. Go s6.

Specific Mass: khoi luong. GG s0.

Coef. of Shear Displacement: hé s6'tai ché bi cdt. G s6.

" Number of Shaft Divisions: so' pltdn phdn chia trén truc dé tinh. GO s0.

Pay 13 cdc It tdng tugng doc truc dé tinh todn. S6 14t cang 16n thi do chinh xac

cang cao. ,
Mode of Reduced Stress Calc: ché do tinh todn dé gidm itng sudi. Nhin nit v de
chon.

+ Nhén nit w:..'.',,J, mot bang vat liéu hién ra dé ngudi diing chon.
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-‘ r) Matenal Types tSl)

s IR N
H Imaterid [e[Mpa]|G [MPa)rokaim~3)| )
|| 1]Grey castiron 102000 41000 7160
' - 2|Malleabls cast iron 160000 64000 7160

| 3|Steel 206000 ' 80000 7860
) Costistee | 200000] 80000 ] 1 42160
. 5| Steel, nickel 205000 80000 8280
- 6] Stainless steel 190000 73000 8030
- 73Brass 100000 37000 8500
' _8|Bronze 103000 45000 8800

9| Aluminum, alloy © 73000 26000 2700
. 10|Magnesium alloys 43000 17000 1750
11| Copper f0BO0O 40000 8930
: o

Gia tri cdc tham s& tuong ting s€ hién ra tai 6 nhap liéu.

Nhém Support - goi do
Trén hinh v& cé minh hoa truc va géi d& nhu hinh dudi.

—

Bl =t =L

A I

Geido—

Viéc tao va dat g6i d& c6 thé diing hai cdch:
- Nhin trdi chudt vao ky hiéu g01 dd trén hinh vé va di chuyen dén vi tri can thiet.

- Nhap s6 liéu tai cdc 6 tham s6.

Supports .
B Add

Number il 'j e

- Remove |
. Position

Efement Number b .)

Distance P +mm

Support Type

s hd

Ougtside Diameter | mm

Width T am

Yielding o N

Goi d& dang duge kich hoat (dé nhdp s6 liéu) ¢ mau xanh va tén (sO thif tu) ciia né xudt
hién rai & Number.

Niit Add - 1hém goi d&. M6i 14n nhan trdi chudt thém mot goi do trén truc.

Nit Remove - xod goi dé. Mdi 1an nhan trdi chudt xod gdi d& hién dang dugc kich hoat
trén tryc,
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Vi tri cila goi do - Position gém: _

Element Number: 1én (56" thit 1) ciia doan truc mang goi dé. GO s hodc nhan nit
chon céc 6 ¢6 sin. Neu ding chuot di chuyén ky hi¢u trén hinh vé thi khi ky hiay
nam & doan nio, doan dé cé tén & day. Nguoc lai néu cho tén & day thi ky hiey
trén hinh v& $€ thay déi theo.

Distance: khodng cdach dén ddu miit ciia doan. Gd s6. Tai day néu nhan nit !, g6i dg
dugc b6 tri vao giita-doan truc (cich déu hai ddu ma).

Kiéu goi dé - Support Type gém:

Kiéu mic dinh 1a User, ngudi diing phai nhap gid tri tai 6:

Yielding: do hin ciia goi dé. '

Néu nhan nit v dé chon, mot danh sdch cic kidu g6i d& hién ra:

Support Type
{s:p;herica! roller double row fi
ball single row ~

with angular contact
cylindrical single row
cylindrical double row

ball double row _
spherical roller double raw:
taper roller single row .
needle rofler single row v

Day 1a cic loai 6 d& va cdc 6 nhap s6 ligu tuong ting cho timg loai 6 duge kich hoat.

Outside diameter: duong kinh ngodi. G s6.
Width: bé rong. Go s6.
Axial: hudng tryc. Nhan chudt danh déu vao 6 & hoic dé uong.

Nhom Load - tii trong

Tuong ty nhu g6i d@, ciing thuc hién theo hai cich dé dinh vi tri tai trong:

- Nhdn trdi chuot vao ky hiéu tai trong tré€n hinh v& va di chuyén dén vi tri cén thiét.
- Nhép s6 liéu tai cdc 6 tham s6.

Tai teong (L)

_ﬂ

Tai trong dang dugc kich hoat (dé nhdp s6 liéu) c6 mau xanh va tén (s6 thit ty) clia nd

xudt hién tai 6 Number.

454

Nt Add - thém tdi trong . Méi 1dn nhan trai chugt thém mot tai trong trén truc.
Nit Remove - xod tdi trong . Mbi 18n nhan trai chuét xo4 tai trong hién dang dugc kich

hoat trén truc.

Vi tri ctia tai trong - Position gom:
Element Number: tén (s6 thir tie) ciia doan truc mang tdi trong . Go & hoac nhan nit «

chon cdc s6 cé san. Néu diing chuot di chuyén ky hiéu trén hinh vé thi khi ky hi‘?“
nam & doan nao, doan dé c6 tén & day. Nguoc lai néu cho tén & day thi ky hiéu
trén hinh v€ s& thay déi theo.
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. L R . v - ., b
Distance: khodng cdch dén ddu miit ciia dogn. G6 s6. Tai day néu nhan nit =1, tai
trong dugc bo tri vao gitta doan truc (cdch déu hai ddu muit).
Cic gia tri tai trong dugce cho tai cic 0 tham s6 sau:

Radial Force: {ec xuyén tam.

Bending Moment: moé men uon.

Continuous Load: tdi trong phdn bé' déu,

Cic thong s6 nay dugc cho trén cdc mat phing XY va XZ.
Axial Force: lirc doc truc.

Torque: mo men xodn.

Rotate: nhin niit nay dé chuyén téi trong tlt mat ndy sang mat khéc.
Csc s liéu ndi trén ciing ¢6 thé duge nhap trén hinh mo td 3D. Nhan nit 3D, mot hop
thoai gém cdc © nhap liéu va hinh dnh mé ta hién ra:

L_o%_ds A

Cho cdc gi4 tri vao cic 6 tuong (tng va nhdn OK.

Sau khi nhap s liéu ddy dd, nhén nit .. Calculate
sal s€ hién ra mau do kém theo bang thong bio:

1., " L ey
.1 ti€n hanh tinh todn. Néu s6 liéu ndo

e e it bt vt e i o e s b v o

s Shaft Componeai Generator : 1 - 3/4{Calculation)

"E _ Incorrectly specified continuous load.

1t is necessary to specify continuous load using two forces that are
mutuslly opposite.

Nhin OK, quay lai hop thoai chinh, thay déi s6 liéu sai.

11.5.2 K&t qud tinh todn

Keét qua duge thé hién trong cic muc trén hop thoai.

11.5.2.1 Muc Results - k&t qua bing vian ban.
Nhan muc Results trén dinh hop thoai.
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No6i dung muc nay liét ke céc thong s6 dau vao va két qua tinh todn. N6 chi duge hién ra
néu so liéu nhap vao phil hop.

gupports [Fry[N], Frz[N], (S5um), Fa[N], Bgﬂg&'i}mﬁfﬁrgfEotation[réaﬁ‘
124.3, 3.5, 124, 5.0,- 0.000125, 0.000002
-124.3, 2.5, 124, 0.0, 0.000623, 0.000001

[Deflection[mm], Rotation[rad]] in Place of Loading
0.000125, 0.000002
0.000188, 0.000020

Max. Stress = 2.1 MPa
Angle of Twist = 0 degrees
Mass =0 kg

Max. Deflection = 0,636 um

11.5.2.2 Muc Force - luc tac dung

Nhan muc Force trén dinh hop thoai, mot biéu dé phan bs lyc hién ra theo két qua tinh
todn: -

Force | Seidinh vi i kdeém tra it
(" Xy plane # ¥Z plane 77 Sym
3 .
17p. 748353 f
Conxd

147,778353

Y

¥ cgordinate 565_2679—5" m‘_;_rl Value gi?s“é?"ﬁé“ N

Nhan chon mat phing phan bd luc tai cdc niit:

® XY plane: mt phdmg XY.

® XZ plane: mdt phdmg XZ.

@ Sum: tong thé. .

Nhan trdi chuot vio soi dinh vi tri trén truc va di chuyén, cdc gid tri luc va toa do dugc
hién thi tai cdc 6 tuong iing:

X coordiante:  vi tri trén truc (theo toa dé X tinh tir dau truc bén trdi).

Value: gid tri luc tde dung.
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11.5.2.3 Cac muce khac _
Tuong tr nhu Lire « Force, cic myc khdc ciing c6 hinh biéu d6 biéu dién trén cdc mat

phang. Cdc muc d6 1a:

Moment: mo6 men.
Rotation: su quay.
Deflection: dé bién dang.
Bend: irng suat uon.
Shear: ing suit cit.
Torsion:  mg suit xodn.
Tension:  iing suat kéo
Sum: téng hap.
Shaft: truc.

Niit Save luu trit két qua tinh todn.

Hop thoat hién ra:

fa]

Soven _.MyDoc P
}_ ) adim
_,.) _JAdodesk
My Recen! IHOA
Documents 1Y 18.11.2005 (bai tap)
¥ A::} L ainventor
¥y Muse
Desklop et Prturas
itz Folcder
'/ * mdversions
ootl . LJ5WlogFles
My Documents e truc1.dat
33
My Computed
MyNetwoi:  Savestbpe  {-dm
Places i

N moe

L

Tai File name: g6 tén tép, phdn md rong la *.dat.

116 LUU TRU SO LIEU VA KET QUA

11.6.1 Luu frir 6 liéu vé két qua tinh todn véo dia

Céc 56 liéu nhap vao cd thé luu dudi dang tep vao dia d€ sir dung trong céc cum Iip ghép

khic,

11.6.1.1 Luwu tri

Trinh don: File © Save as

Thanh céng cu:
Hop thoai xuét hién:

Download tai liéu K
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swom {__JM?DDC e :} - & of -
S A Hvimel.cd '
_-«‘) CriAutodesk
My Recent 1Darg Ouc Hai
Documerts

. rinventor

g{ ,-L} kA
Ay music

Desklop My Pictures

. INgocLam
/ —angectan
My Docaments  — ororsions
. JPHAM HUNG
Y L 3SW Log Files
‘gr,g Huuical.cal
My Computes

MNewok  Swveaswpe  lea ) T Concel |
Places [

Tai File name: cho tén tép. Phdn m& rong loai tép nay la *.cal.
Nhén Save dé luu tri¥.

11.6.1.2 M& tép s6 liéu da lvu-
Ttinh don: File = Open

u

Thanh cong cu: e
Hop thoai xuét hién:

Lok pe (25565 R iEE e ' -
; L3Adm Bewcica col
et *3Auodesk i vimel ol
Myecen . 2Dang Duc Ha
le Y liventer
¥y v
My Music
Dasktey My Prtures
. yhgod am
7 ngodtan
e L3Ok ercons
My Diumeriz A NG
'_‘__aSWI.(quIs
i ammn
My Computes
@,} . T et e s s '
73 U i
Mytowos  Flerobpe  [cd . _ Cancet |
Placer U7 Open as sad-onks

Chon tén tép da luu trit s& liéu tuong Ung ca chi tiét dang thiét k&, nhén Open md €p.
S6 liéu dugc p vao cic 6 nhap liéu tuong tng dé tinh todn. -
11.6.2 Tao van bén két qua tinh todn

Khi da c6 k&t qua tinh todn nhu ¥, ching ta ¢6 thé xudt thanh vin bin d€ theo doi hodc
chinh sira cho vao hé so. C6 thé xuat ra dudi dang van bin thong thudng hodc dang trang Web.
Trong hop thoat, ding 1énh:

11.6.2.1 Xuat thanh van ban théng thuong
Trinh don: Tools = Create Report
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Thanh céng cu:
Mot van ban duge xuét sang dang Text:

Fio gm thmal !dwr Help )
?qort; [Fry{N] FrzEN} {sum), Fafn],

cnon[mm Rotation{rad]]
236.8, 110. 5, 261. 20.90, 0, 02000,
0. 000037
-168. 8, -55.%, 206, 0.0, 0. 000038,
G, 000016

{cefiection[mm], rRotation(rad]] in Place of Loading
Q.000166, 0, 000031
0. 000393, Q.000020

Max. SEress = 7.3 MPa
angle of Twist = 0 degrees
Mass = 0 kg

Max. Deflection = 0,6273 pm

Tai day c6 thé [uu vao dia, sao chép, chinh sita v.v...

11.6.2.2 Xuat duéi dang trang Web
Trinh don: Tools = Create HTML Report

Thanh céng cu: €
Két qua nhu hinh dudéi.

aShaﬂ Compunem Gnrreramr Hacrasoﬂ In!ernet @ J.
Ese  Bat Mow Fguerks Tooks  Hep W

W i :
Rod ﬁ} Tae e Sesith "o Favorites

vihe 4!] E:\Documents and Settings\cadcamilocal Set ~ @: G il

‘Shaft Component Generator (Version:
10.0.,0)

05-02-2005

Inputs

Total kengthjmm;119.1
Number 6

1 I‘1at:-nal Prope-rt;es | Jser):

Modulus of E|a$t£

Mocl,lbs of ngndlty MPa

Specrﬁc Mass rotaba 7850
A W
< >
£iooe C ityconpwer

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

11.7.1 Pua tryc vdo ban vé
Khi di c6 ddy di cic thon
phuong an. .
N&u khong thay d6i tign hanh dua vao chi tiét,
Moi trudng 1am viec dé dura truc vao 12 ban lap ghép (Assembl
hop thoai chinh dé dwa méi ghép vio ban thiet k&, Hop thoai hién ra;

g s0 hinh hoc cdn thiét, mudn tinh todn lat van c6 thé thay dgj

y). Nhin nit Next trong

"8+ Shaft Component Generato 44

Final Step
Completan} Conponint Genwerator

Sefect obiect that you want to sest.
Cbjects:

SRt medel o v -
;:Cakdation

Frish

Tai day ¢6 cdc Iva chon dé dva vio ban thist ke

Shaft model: hintt khéi truc. Trye duge dva vao du6i dang hinh khoi.
Calculation: chi dita vao duéi da

ng tink todn. Ten truc duge dua vao ban lip nhung
hinh khéi tryc khong hién ra. ‘
- Nhan chon m¢t trong cdc phuong 4n trén va nhan Finish.
Néu chon Shaft model, mot hop thoai tiép theo hién ra:

ATk g et § 2 et

s o N Y v ot o o P

== Shaft

:‘VS‘l;ajr.\‘dard; Edit - Note jExtend_ed Data

Views:

Shall model . .
Calculation

Nhin Edit dé xem va ¢6 thé sira cdc thong s6:
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Standad  Edit  Note ExiendedData
—t ekl o
i A\
ag |~} — - b - - - _,1"/_..,1'....‘.':7‘.’._..". _../ ,.'.-A_
'
Lz

¢ |> ActiveElement2

VarMame .Unil

: Value Description ”~
“From CBF

. mm 28 Element diameter

Element fengthv i
0 Element rotation
0 Dnentation nght

1 Active Groove Leng
5 Groove Width B |
2 Groove Depth T |
7 Radwis R :

1 Thenad Dibnl hE
¢ B

[ Desion ][ Generate ]

Tai day thay d6i kich thudc cho timg doan tryc. Nhdn riit w tai khoang tréng & gita hop
thoai dé chon doan tryc:

Nhan trdi chudt vao doan cin sira, cdc kich thudc clia doan dé hién ra tai bang bén dusi
Nhitng gi4 trj nao hién rd thi c6 thé thay déi bing cdch g6 gid tri khdc vao 6 dé.

Nhan niit Disign dé quay lai tinh todn.

Nhan niit Generate dé dua vao ban lip.
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11.7.2Chinh sta tryc.

Ciing giong nhu cdc d6i tuong hinh khéi khic, truc ciing c6 tén trong trinh duyeét.

x

Y e v Ypassembly view
(f Assemblyl.iam
'+ [ti] Representations
#_ JOrigin
i+ (7P shaft_1:1

* » 9. -
Nhan phim phai chuot vao tén cdn sira, chon Edit.
khéc. '

load tai lieu K

viéc chinh stra giéng nhw cdc chj e

Thuat Mién Phi tai http://SinhVienKyThuat.Co



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

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

- CHUONG 12
THIET KE CHON O LAN - BEARING ~

Gitip tinh todn & lin, chiing ta hoan toan c6 thé thiét k& va tinh todn cdc thong s& ciia 6.
Chuong trinh bao gom hai phuong phép tinh: Tinh todn thiét k& va tinh todn kiém tra. Phuong
phép tinh kiéu thiét ké sé thuc hién mét thiét k& 6. dl_l'i} vao dic tinh 6 do ngudi ding xdc dinh.
Phuong phép tinh todn kiém tra s& thuc hién tinh toan 6 dugc chon lya,
‘ Cong thitc tinh todn duge trinh bay tai Chuong 10 - Phan 1.

12.1 KHOI TAO CHUONG TRINH

Khdi dong Design Accelerator, hop thoai xuat hién:

! Design Accelerator
Fo Vs Cpkins Hop
Slavdad.: €0 v Covend zedachon | ™ l:«npwml Gensalon: ) -

N Congrened ienarpions : ~
™ Mechanicsl Cakulato: ’ s

= [ Engreers Handbook
- oy

Shait Compooent Geneato ;
Beaing: :
* - Spings
- Tiahsturieh Mechanioms
+ - Beam Component Generalor: S e
v - Colue Component Geoso® - Cakuster =
+ Tolkerance Cabrulstor - . l;ﬁ‘&cmgrac‘
i . s fou Lan
4 Piste Mecharical Caleulator o ok Grinon
and calouide e
) bearrg
poiameters The
feogan mehxdet
Fend calibatex
mefcdr dengn
coeusonard
¢ 3 .
Foearng Componenl Geneeator ftan courk: 23

Tai 6 Standard nhin mit v chon tieu chudn k¢ thuat. Trong vi du nay chon ISO.
Tiép theo chon theo thit tu dudt day:

et Ny s
OV LR ME LG . N\ Comporent Generatars o
Hop thoai hién ra:

Sebact o dor kel
£ Lesigner
U Ergreer
@ Erpat

¥ Launch ab Sharkop

fo contewse, chok Nert,

@: Concel DoMets
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Tai day chon muic d6 sit dung;:

© Designer - nha thiét k&,

® Engineer - k¥ su.

© Expert - chuyeén gia.

Chon ® Expert - chuyén gia, s& cé ddy dii cdc thong s6 dé tinh todn thi€t ké&.
Nhan Next dé tiép tuc.

I Check Calculation

Design of bearing for the required life

Day 1a hop thoai dé chon cdc diéu kién ban ddu (muc tiéu) cho tinh todn thiét ke,

Bing nay ton tai song song véi bang nhap sé lieu va tinh todn. Méi ldn thay déi cic tieu
chi tai bang nay, bing nhap s6 liéu thay déi theo dé phi hop véi lua chon.

Néu khong thdy bing nay xuat hién, c6 hai cdch dé hién thi:

Trinh don: Tools = Guide

;
Thanh céng cu: =

12.2 CHON MUC TIEU TINH TOAN

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

Nhém Type of Strength Calculation - ki€u tinh dé bén
‘© Bearing Design: tinh toin chon §.
© Check Calculation: tinh ki€m tra do bén.
Chiing ta nghién ctiu timg trudng hop mot.

12.3 NHAP SO LIEU VA TINH TOAN

Hinh du6i minh hoa c4c kich thudc cén tinh todn ciia 6 truc.
Lo

AN

Viéc nhép s6 lieu dé tinh todn dugc trinh bay theo phuong thiic:
Cac 6 nhap so lieu duge kich hoat phu thudc vio muc tiéu tinh toan.

464

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

12.3.1 Nhé@p s0 liéu - Input

Sau khi khoi tao chuong trinh, h¢p thoai nhép s6 liéu va tinh todn 6 dang;

& Roi[lng Bearlng Compormnl Gnnereuw 1

fie Clpboad Jools Help
id ol e 8 @

Tronk | < akubetion Resuls |

Babivw, Bearing Corrponert Ganerator

Logd Conddrns

Pequred fe th TR )
Lnits G mgtric
¢ periad

Eactor of Addl Forces
Working Temperatire
Required Redabilty
Lubtication Type

Netberg | gadate

0 tryc la chi tiét tien chudn cia cdc hang san xudt lon trén thé glm do dé chiing ta chi cé
thé chon ky hiéu 6 cho phit hop v&i yén ciu chia tinh todn cia truc va 8.

12.3.1.1 Chon kiéu &

Nhén ntit w tai 6 ddu tién, hién ra danh séch cic loai 6 dé chung ta chon:

Fiocmd]’_odsm

w‘- Rolling Bearirrg Componem Gf:ncraror 1

BESH BB Ee @ s |

. .g&dotu

|

Trput lc&ddnn Easa.ts i

[skr— (E),Sel‘ wmmammammm

SF (A), Angular contact ball bearings double row SKF

SKF (A),CM)CH Roler Bearnqs Si\de Row typo N SKF
SF (8], Cyndricat Roker i

MCMI:J Bore: SkF

SKF (G), Se¥f-Abgning B Bearings Couble Row with extersded inner ring SKF

* |SKF {B), Angrler contact ball beacings doubla row with seals SKF
SKF {C), Angular contact ball bowrings doubie 76w with shields SEF

2
g.\
ZHELEHHN

Ciéc loai 6 tiéu biu nhu sau:
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Ball Bearing: 0 bi.
Angular contact Ball Bearing: ¢ bi dé chén.
Self-aligning Ball Bearing:  &'bi t twa (1 diéu chinh).

Thrust-ball Bearing: & bi chdn.
Roller Bearing: é dita.

Céc dac tinh kém theo cia 6:
Single Row: mér day.
Double Row: hai day.
Khi di chon loai 6, bén dudi hién ra danh sich cdc ky hiéu & thudc loai vira chon, tai day
nhaén chudt chon & cdn ding.

12.3.1.2 Hé don vi
Trude hét chdng ta phai chon hé don vi kich thude. Nhan chon mét trong hai niit sau:
@ metric:  hé mét.
© imperial: hé Anh.
Chiing ta thudng diing hé mét theo tiéu chuéin Viéet Nam.

12.3.1.3 Cac diéu kién lam viéc ctia & truc

Céc s6 lieu cin nhap: »
~ Required Life: 1usi the. Go s6 hoac nhan mit x| dé hién ra bang tudi tho phu thudc. vao chiic
nang lam viéc cua truc nhu sau:

@Selectrﬁea.ri.nghife'. R

{4 Required |fe 3?00 '_'.ﬁfii

300 - 3000 Household machines, instruments and tools rarely used
3000 - 8000 Machines For short or intermittart servica, o, hand-operated taols
18000 -12000 Highty reliable machines for short-period or intermittent service

! 10000-25600 Machines for 8-hours dally service not always fully used

20000-30000 Machines For 8 ta 16-hours daily service fully used
40000-60000 Machines for continuous service
160000-200000 Machines for continuous service with great service safety

36 gir phu thudc vao cic loai méy:
Household Machines, instruments and tools rarely used: mdy ho gia dinh, cic mdy
cong cy cat got nhé, it khi ding.
Machines for short or intermittent service, el. hand-operated tools: may ding
khong lién tuc nhu cic mdy cong cu cdm tay. :
Highly reliable machines for short- period or intermittent service: mdy c¢é do chinh
xéc cao, ding khong lién tuc.

Machines for 8-house daily service not always fully used: méy ding 8 giv lien tuc
haag ngay. .

Machines for 8-house daily service not always fully used: mdy dung tif 8 dén 16 gi¥
lién tuc hang ngay.

Machines for continuous service: may diing lién tuc.

Machines continuous service with great service safety: mdy diing lién tuc vdi do an
todn cao.

Nhan chon tén loai mdy, s6 gi® trong tng s€ hién tai 6 nhap liéu.

Néu tué. tho khong phi hgp véi loai 6 duge chon, mot dong thong bdo mau do hién ra:
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[ Recuredre T R——,
( Units & metric Lubrication Type
Dong théng bdo ¢ wperid

. : l:alculated bearmg life is smaller than re“”"m o : e

3 .7.:. '.=. 4
624-2 4 S
634-Z a 16 5 110 380
625-2 5 16 5. 110 380
6352 s 19 6 1720 620
626-2 6 19 6 1720 620
i Noi dung nhu sau: “O duoc chon ¢é 1udi tho nhé hon tudi tho yéu cdu”, ching ta phai

chon lai 6 hoac nhap lai tudi tho. .
Factor of add’l force: /é 56 lic phdt sinh. Hé s6 nay phu thudc vao loai dong co. Go s hoic -
nhan mit .%,.5 dé' hién ra bé'mg hé s6 6 san cho ngu@i ding chon.

Rai

.2 Belt conveyors, ropeways, pumps, fans
.4 Cranes, elevators, mine fans

.8 Mine elevators and pumps

.5 Piston pumps and compressors

B Pan, tube and hammer mills, crushers

5 Machines for soit removing, deep drilling machines
.5 Drying drums
.5
5
3
.6
0
0

Paper and textile machines

Machines for food processing

Grinders; drilling, mifing, sawing and wood-cutting machines
Lathes, cutting machines with reciprocating motion

Rolling rnlﬁs, forging hammers, power sheet shears, stamp. m.
Roughing and break-down mills

Céc loai dong co nhu sau:
Electric rotary machines, turbines, turbo-compressors: mdy dién, tudc bin, tudc bin
nén khi.
Railway and piston engines: dong co xe lita va 6 to.
Beit conveyors, ropeways, pumps, fans: bang chuyén, cdp treo, mdy bom, quat dién. )
Cranes, elevators, mine fans: cdn cdu, thang mdy, quat hidm lo. :

Nhan chon tén loai mdy, h¢ s§ tvong ting sé hién tai 6 nhap liéu.
Working Temperature: nhiét dé lam viéc cia 6. GO s6 hoac nhén niit w chon cic gid tri co

san. 1
Required Reliability: d¢ tin cdy. G5 s6 hoac nhin nit v chon cdc gid tri ¢d sin.
Lubrrication Type: kiéu boi tron. Nhin chon mét trong cic nuit sau:

© Greese: md boi tron.

@ Oil: dau boi tron.

Load Conditions - diéu kién tdi trong. i
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. .. Load Conditi 2y . v
Nhin nit _ R - hién ra bang nhap tai trong:

& Load Conditions

~ Number of Different Load Conditions , 2 = K
_ Eriln] Fai[N] oi {rpm) E tift [%) Concel
1 200 ED ]1450 ;50 i s e v o e
2. fz00 o J14s0 50

Number of Different Load Conditions: s6'tdi trong khdc nhau tdc dung lén &. Gé s6

hoac nhan niit W__j dé tiang giam gid tri, t6i da 12 10. Day chinh 12 6 truc ¢6 tai trong
thay déi.
MG6i tai trong ¢6 mot dong nhap cédc s6 liéu tuong tng bén dudi.

Fri:  lwc hudng tdm. GO s0.

Fai: luc doc truc. Go s0. -

ni:  vdn téc quay. Go s6.

tilt:  thoi gian tdc dung cia tdi trong (tinh bdng phdn tram). G s6.

Nhin OK két thiic viéc nhép tai trong.

12.3.2 56 liéu tinh dugc - Calculation Results
Hop thoai nhu sau:

2} Rolling Bearing Component Generator : 1

File Clipbosrd Jools Hep
IS 8 bR He @ NextBeaing |  Cakculate % Fsh | _
Input Calculation Resuks | ‘
Equivalent Dynamic Load I T 29 | 03 ,[ .
Equivalent Static Loading po fz06 N : RO3
Static Safety Factor s0 31 | 6
Power Loss by Friction Pz ,f)ll.;a~ T w - — 3
Necessary Minimum Load Fanl172 N /// / / T AR03
o e Vil s 20
Calculated Bearing Lfe th {7310.99 e 44
___________ _ o N B P
Factor of Over-revoiving i Bres 219 b.oors kg
Designation | dimm)] ofmm}] {mm)]_ c)[ cofni[ rpeign] remici)|~
623-Z 3 10 4 488 146 60000 70000
624-2 4 13 5 975 305 48000 56000
- 4 16 5 1110 380 43000 50000
5 15 5 1110 380 43000 50000
5. 19 6 1720 620 36000 43000
6 620 36000
—
- 7 1370 32000
608-2 3 22 7 3250 1370 26000 4m
603-2 9 24 7 3710 1660 32000 36000
629-2 9 2 B 4620 1960 28000 34000
6000-2 10 26 B8 4620 1960 30000 36000
6200-2 : 10 a0 9 5070 2360 24000 30000
11 8080 3400 20000 26000 ¥

6300-Z 10 3%
g >
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Bén dudi 12 ky hiéu 6. Nhan chon 6, cc kich thude dwoc hién lén tai hinh minh hoa phia
(rén bén phai. o

Bé trdi 1a cac gid tr1 két qua tinh toan.

Equivalent Dynamic Load:  tdi trong déng tirong ditong.

Equivalendngtatic Load: tdi trong finh tuong dicong.
Static Safety Factor: hé sé an toan rinh.

Power Loss by Friction: cong sudt bi hao hut do ma sdt.
Necessary minimum Load:  tdi trong cdn thiét 16i thiéu.
Calculated Bearing Lift: tu6i tho tinh dioc clia 6.

Factor of Over-Revolving:  /ié so vong quay qud miic.
Néu cic két qua c¢é ddu mau do la bi sai, phai nhap s6 liéu ai.

124 LUU TRU SO LIEU VA KET QUA

12.4.1 Luu trr $6 liéu vd két qué tinh toan vao dia
Cic s6 liéu nhap vao c¢6 thé luu duéi dang 1€p vao dia d€ sir dung trong céc cum lap ghép

khdc.

12.4.1.1 Luu tre
Trinh don: File = Save as

R
Thanh cong cu:
Hop thoai xuét hién:

Save ds: , -
saen | yhlamens | T P
p _.iAdm =5 mel.cd
eid | yAutulesk

My Fiecent yong Duc Ha
Documants _3lwentor

L " k68
by s

De:kiop My Prtises.
-..shgocLam
j' Langictan
ol _3Oidversions
My Dotuteents PHAM LN
. Y F9W Lo Fies.
vy 5 Hrracloy.cal
g
My Compuler
hﬂa; Fie pame Choe ca bl i Loy l
Myné;m Saitarpre el : - | facs
Places

Tai File name: cho tén tép. Phan mé rong loai tép ndy 1a *.cal.
Nhan Save dé luu trir.

12.4.1.2 Md tép s6 liéu da luu
Trinh don: File = Open

|

Thanh céng cu: =
Hop thoai xudt hién:
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Lotk L MyOoeuments Y mooe

LAk Huuwlcdcx
‘3 :
e LT L Bvime) .o
MyRecart  5hung DucHa

Oo(u'r.mi: Ylrwerics
¢ ? beae
iy Music

Drkion Ay Putures

~Jhigoclam
H LOngockan
. D—~‘" LOkVe sins.
¥ Documents o oriant g
. L ISH LogFles
»{g HEMT
L
My Ctingnder
.y '
GJ e
MyReiwok  Fits ot o} Cocel !
MU! T

Chon tén tép da lwu tri s6 lién tuong ing cha chi tiet dang thi€t k&, nhan Open mg tép.
S6 liéu duge dp vao céc 6 nhap ligu tuong iing dé tinh toin.

12.4.2 Tao van ban két qua tinh todn

Khi da ¢6 két qua tinh todn nhu ¥, chiing ta ¢6 thé xudt thanh van ban dé theo doi hoic
chinh stta cho vao hé so. C6 thé xuit ra dudi dang véan ban thong thudng hoac dang trang Web.

12.4.2.1 Xuat thanh vin ban théng thuong
Trink don: Tools = Create Report

Thanh céng cy: .= : _
Mot vin bin duge xudt sang dang Text:

& ColcProt.txt - MNolepad
e [Ed! Fogmat Wew Hep

--- Guide
Type of Ztrength Calculation: check calculation

--- Input
Required Life Lh = 165¢ hour
Factor of Add’'Y Forces fod « 1
working Temperature fi = 35 ¢
required Rellability gl = Go &
Lubrication Type - 011

~--- ioad Conditfon:

tumber of DIFferent Load cConditions wi = 1
Radial Load #r1 - 200 N

avfal woad Fal = O N

Bearing Speed nl = 1450 rpm

WOrk Time tl - 100 %

--- Bearing type
SKF (C),Daep groove ball bearings sirgle row with 2z shield
ShF

Tai day ¢4 thé luu vao dia, sao chép, chinh sira v.v...

12.4.2.2 Xuat duéi dang trang Web
Trinh don: Tools = Create HTML Report

Thanh cong cu: €

K&t qua nhur hinh duéi.
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:Rollingllenring(:omponeni (-eneralor a.\lcroson mmm
Flo  Edt \ww Fgeorins Toos b F2

i x 2 o Seach Favorkes " \
£ < Bl Emment wd seegncatcanocals8 ¢ (6 o

‘ Rolling Bearing Component Generator
(Version: 10.0.0)

05-15-2005

Gulde
Type of Swrength Cakulation: Check Calculation - S0
Ly Lubrication Type: Oil

Bearng : SKF (C).Deap groove ball bearings sngle
row with 2 shield SkE

Bearing dasignation: 6202-Z

r_!de Bearing Diameter :
ariog Outsﬂe Dlamever [

s of Bearvg FileLor Charfer |r

Hhenginimy af A e e

£ Dore

C6 thé xem, sao chép hodc luu vio dia.

125 PUA CHI TIET VAO BAN VE

12.5.1 Pua & véo bén Idp

Maéi truoing 1am viéc dé dua hinh 6 truc vao 1a ban lap ghép (Assembly).

Khi da c6 ddy di cdc thong s6 hinh hoc cén thiét, muén tinh todn lai vin cé thé thay déi
phuong an.

Né&u khong thay déi ti€n hanh dura vio ban ldp ghép.

Nhan nit Finish

thoai hién ra:

! trong hop thoat chinh dé dua moi ghép vao ban thiét ké. Hop

= sKF (o)
150 - =._:j ¥ m X Lim

 Standad  ER - Nols  £xended Data.

Views Beanng iype
: JO0ARST A
3201 A 2991 ;

13203 A-2851
. 3303A-2R5)
3204 A-2RS51
1 3304 A-ZRS5)
] : 3205A-2R51
.. 3305A-2R51

‘Par. modal simple © 3206 A-2R51
- Caleubation : 3306 A-2R51
: 3305 E-2RS1

3207 A-2R51
3307 A-2RS1
T33QTE-2RS
13208 A-2RS1
. J208 E-2R51
| 3308 A-2R51

5 208 E2RS1
&) Custom part 320342851

{ © € Standad pat i ‘32095'233‘ -.-;

ANTO L AR

l Design i [_metate V
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Nhin chon Model. Tai day ¢6 cac thong s6 sau:
Bearing Type:  kiéu 0.

Nhin chudt chon ky hiéu cdn thiét.

Nhan Edit dé xem vi c6 thé sira cic thong s6:

£ xponent for determining Ke

Tai day nhifng gid tri nao hién & thi c6 thé thay déi bang cach gb gid tri khac vio 0 d6.
Nhan nit Disign dé quay lai tinh todn.
Nhén niit Generate dé dua vao ban lip.

12.5.2 Chinh stia 6

Ciing giéng nhir cdc chi tiét khdc, 8 ciing cé tén trong trinh duyét.

Y i+ YpAssembly view ~
%> Assemblyl.iam ,
Represutatims Téa &

+- ] Origin /
:- (7} Bearing SKF 3303 A-2R51:1
. () Bearing SKF NA 4903, 2R5:1

Cic 8 khdc abau

+

i T )

Nhén phim phai chuét vio tén chét cn sia, chon Edit. Viéc chinh sita nhu ddi vdi cac
chi tiét khic.
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CHUONG 13
TINH TOAN THIET KE O TRUGT - PLAIN BEARING

Chuong trinh nay cung cap thiét k€ va kiém tra tinh vé céc 6 trugt chiu tii, lam viec duéi
ché do boi tron thuy dong.
Phin nay chi c6 tinh todn, khong vé chi tiét trong ban vé.
Cong thitc tinh todn dugc trinh bay tai Chwong 11 - Phin L
? ~
13.1 KHOI TAO CHUONG TRINH

Khai dong Design Accelerator, hop thoai xudt hién:

[l yow ylorw Heip

mh T ET

SMandel €0 v iontleerchor D% M Dl -
N Comooneet Leresda
2 Mircinae s Lacaige

= 5 Lngreeds Manckcom
- Aoy

Shar Lomporent Gormac

Sany: -
h bkl ERATEY S ET R et~
¢ D bedarm R S BTN Nt A
- Beae Coaporurd Grunaa P Lserbno
RN (7 O O N——
. oo Lol . Vi grgas gzt deogm and wovcal ~
 Fim et it ol taedtadd sgiite mires

& ey W5 9 Soe Sacave Mllgud
L ewew vl

2y Enduc i W by JaicRem
S e - . - ~ "
o br bl et i

Tai 6 Standard nhan niit ~ chon tiéu chudn ky thuat. Trong vi du nay chon 1SO.
Tiép theo chon theo thit ty duéi day:

*’ Design Accelerator o -
! e Mechanical Calculators

Hop thoai hién ra:

Flan Beanng

il

== (uide

Type of Strength Calculation
4 Design of minimum journal diameter:
" Design of bearing dearance

7 Lubricant selection

" Check Calculation

Lubricant sefection

Day 1a hop thoai dé chon cic diéu kién ban déiu {muc tiéu) cho tinh todn thiét ké.

Bing ndy 16n 1ai song song v6i bang nhap s6 liéu va tinh todn. Méi ldn thay déi cc tieu
chi tai bang nay. bang nhap s6 liéu thay déi theo dé phix hop véi lwa chon.

Néu khong thdy bang nay xust hién, c6 hai cich d€ hién thi:

Trinh don: Tools = Guide
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=
Thanh c6ng cu:

13.2 CHON MUC TIEU TiNH TOAN

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

® Design of minimum journal dlameter tinh todn chon dudng kinh t6i thiu cia
ngong.

®© Design of bearing clearance: tinh khe hé cia 6.

© Lubricant Selection: tinh todn chon ch€ do boi tron.

© Check Calculation: tinh kiém tra do bén.

Chiing ta nghién citu timg trudng hop mét.

13.3 NHAP SO LIEU VA TINH TOAN

Hinh mé ta 6:

== Diagram of radial bearing

“Precise dala

Diametral dearance change - :
v Dﬂadarmmn'ltunddmerdxlouwpusﬂumbeambodv 3
ﬁoan prassing ntelfemn:e ;as.s " micron Cearsrce change (0023772
W Indhude relotive dearance change dus to tha radisl tampersture grachents
Radial thermal drop betwesn the siding surf ace i shaft contre 5.....,._. _____ o
Raghal thermal drop betwoen the cuter bearing diameter anvd sidng surface o T °C
Shaft thermal axpansion factor mﬁ___ 1°C
cutarbcarm damotef 160 ‘ mm erndrdms ,5:5 mm
Qearing material IUserr ]
Moguks of Elasticty {10000 MPa Paissonis Rateo o3
Bearing body octer dameter BT e
Mogubes of Blasticky Zit00 MPa Poisson's Ratio pa -
Factcaoﬂhermdlxnmﬂvity of bearing body matacial 5&?66]1"'7”” 1j°C
o | . . . .
mmntiuwh'ddoamte valus 7. ¥ Congiler bearing cocling with ambiens, a]
May. diam. clsarance 5.079 " mn : Speed of ar Flow ;3 c
Cancel I _____ x
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13.3.1 Nhép s6 liéu - Input

Sau khi khéi tao chuong trinh, hop thoai nhap s6 liéu va tinh todn cé nhu trén. Musn xem
hinh mo ta cdc thong s6, nhén nit Preview.

13.3.1.1 Cac s6 liéu co ban

Nhom Bearing Load - tai trong ciia 6.
Loading Force W: luc tdi. Go s6.
Journal Speed n: vdn téc goc cia ngong.
Circumferential Journal Speed: vdn t6c dai ciia ngéng.
Nhom Journal Material - vat liéu cita ngong.
C96 hai cach cho vat ligu:

1- Méc dinh la User - néu chon phuong 4n nay, ching ta phai nhap cic gi tri co ly dé
suy ra vat liéu trong dng. Cic thong s6 gém:
Allowable Bending Stress: ing sudt uén cho phép. Go s6.

2-Nhan ndt - | 48 hién ra danh sach vat liu,

-t
-

*.¢ Journal material

B =Ed B, 3 )

Material ‘ ISigma Al [MPa)

| {Structural steel | 130
| 2|High-grade/alioy stesi 200
. 3] Cast steel 120
4| Grey cast iron 30

Nhaén tén vat liéu va nhan nit |2 dé dua vat liéu vio.
Khi da ¢ vét liéu, cdc thong s6 s& ¢ gid tri twong dng hién 1én tai 6 s6 licu.
Nhém Bearing Dimensions - kich thudc ¢ '
Journal Diameter d: dudng kinh ciia ngong. G s6 hoic nhan nit w dé chon gid
tri ¢6 san. Néu tai hop thoai Guide chon “® Design of minimum journal
diameter: tinh todn chon duong kinh 167 thiéu ciia ngong” thi 6 nay la két qua tinh

dwoc (khong kich hoat).
Bearing Length L: chiéu dai 6. Gb s6.
Relative Bearing Width: chiéu rong twong doi ciia &. GO s6.

Journal Surface Texture: xit 1 bé mdt ciia ngéng. Go 0.
Bearing Surface Texture:  xit [ bé mdt ciia 6. G6 s6.

& Bearing running-in Considered: ON - ¢6 ché doé chay ra, OFF - khong tinh
dén chay ra.

Diameteral Clearance: khe hd ducmg kinh ( giffa ngong va &). Go s6. Néu tai hop thoai

Guide chon “® Design of bearing clearance; tinh khe he ciia 6” thi 6 ndy I két
qua tinh dugc (khong kich hoat).

Relative Diameteral Clearance: kie /i duong kinh tuong doi (gitta ngong va 6). Két
qua tinh ra.

Nhém Bearing Lubrication method - phuong phap bai tron,
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Nhén chon mét trong cdc ché do boi tron dudt day va nhap cic tham s6 twong ing.

@ Lubricant Intet through hole/pocket or axial groove: béi tron qua 16 hodc rinh doc
truc. Cho cic tham s6:
Hole Diameter or Groove Length: diwong kinh ké hodc chiéu dai ranh. Go sg,
Oil Inlet Position: v; tri 16 tra dau (tinh bang do). Go s6.

© Lubricant Inlet through Full Circumfferential/Radial groove: béi tron toan b mgr
tru hodc ranh vong quanh truc. Cho cic tham s6: '
Radial Groove Width: beef réng ranh. Go s6.
Wiping Splashing of heated oil: ding véng chéin ddu chiu nhiét.

Nhém Operating Conditions - cic diéu kién 1am viéc ciia 4 truc
Ambient Temperature of Bearing: nhiét dé bao quanh ciia 6. Go s6.
Lubrical Input Temperature: nhiér dé ciia chat béi tron. G s6.
Lubrical Input Pressure: dp sudt ctia chdt béi tron. Gb s6.
Lubrical : chdt béi tron. Nhin niit v chon trong danh sich dé xuéng.
User: twr cho cdc thong sé. Cic thong s6 gém:
Lubrical Temperature at Bearing Exit: nhiét do ciia chdt béi tron khi ra
khéi o.
Lubrical viscosity: d¢ nhor ciia chat boi trom.
Lubrical Density at 20°C: dé ddc ciia chdt béi trom ¢ 20°C.
Mesh size of oil Filter: kich thuréc huii loc ddu. _
Chon chidt béi tron ¢6 trén thi trudng, cic thong s6 duge tuy dong cap nhét tai cic 6
nhip liéu.
Néu tai hop thoai Guide chon “® Lubricant Selection: tinh todn chon ché dé béi tron”
thi 6 nay 14 két qua tinh dugc (khong kich hoat).

13.3.1.2 Cac s6 liéu chinh xic hon

Nhan nit Advanced... { tai hop thoai Input, hop thoai ¢6 cic gi4 tri chinh xdc
hon hién ra:
= Drecite d.:.ra

Diarmety & chearance change

¥ [pchode reducng of internal dremeter due b the pressng inka bearing body _ _
Hean peessing interferance :‘355 T micran Teararve change in.ﬁmﬁz " e

@ Inchude relabwee Cistranon chanit dust 10 the radal Lerperatare gradent s
Rackl theemal drop between the shdng surface and shalt contre BT e
Radal thersal drop between the outer beating daineter and shding surface BT e
Shaft thesmal & xpansion factor 000007t
Cnarance change ‘oowi: T am

Onter bearmng danctes BT o Leegteioes 55T

fearngmotonal Yy ot

Modubss of Dasheity 210000 Mea Poisson's Rebo as T

Bearrg hody cuper chametay 0 7 mm

ey body makenal me T T

Modukst of Elastaty ‘ ,z;mm' T s Boessor's Rty Ba T

Focten of ttrermab o anstaty o bearmy body materid : Dootly 4

Chec) calrulatons. Bearng thermal balarce

& Chedk the designed boang at the ma.amum and o

¥ e ot o v 7 Corgtlr e cooing o bt o
. dvm_ cleos e ;:_ui—gw ' Froe SR
Mag. dun. dearance o019 oew Sptedof ar flog 2 -

e &
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Nhém Diamtral clearance change - thay déi khe h& theo dudmg Kinh.
@ Include Reducing of Internal diameter due to the pressing into bearing body: ¢é tinh \
dén sut co khe hd khi ¢é luc ép vao than 6. Trong phuong dn nay phai nhap cdc tham sé sau:
Mean Pressing Interference: dg nén trung binh. Go s0.

Clearance Change: khe ho thay doi. Gia tri nay phu thudc vio tham s6 trén.
QOuter diameter: duong kinh ngoai (ngong}). GO s0.
Bearing Material: vén liéu 6 (ngéng).

(6 hai cich cho vt ligu:
1- Mac dinh 1a User - néu chon phuong 4n ndy, ching ta phai nhap céc gid tri co Iy dé
suy ra vat liéu tuong Gng. Cic théng s6 gém:

Modulus Elasticity: mé dun dan héi. GO s6.

2- Nhin nit WJ bang vat liéu hién ra:

Jnurndl mdlcndl

BoeEd R D

Material [E (MPal[mi  [cosffr

1 lLow-carbon steel | 210000 0.30 0.0000117
_2 Grey cast ron 11000¢ 0.25 0.0060165
: 3| Aluminum alloys ~ 7000C 9.33  0.000021
- 4|Magnesium alloys 34000 G.30 0.000025
' 5§ Tin bronze 105000 0,35 0.000018
6| Aluminum bronze 110000 0.35. 0.0000165

7iBrass 95000 0,35 0.000019

Nhén trdi chuét vio tén vat liéu. Nhan nut 3 dé gan vat liéu. Tham s6 tu dong dua vio 6
nhip liéu.

Bearing body Outer diameter:  duong kinh ngodi ciia than 6. Go s6.
Bearing body Material: vdn liéu than 6 . Tuong tu nhu vat liéu ngdng.

¥ Include Relative clearance change due to the radial temperature gradients: ¢é tinh

dén su thay déi khe hd theo bién thién nhiét dé. Trong phuong 4n ndy phai nhap cic
tham s6 sau; .

Radial thermal drop between the sliding surface and shaft center: su chénh léch
nhiét do gita mdt tiép xiic va tém truc. G6 s6.

Radial thermal drop between the bearing outer diameter and sliding surface: si
chéng léch nhiét do giita diém tai duong kinh ngodi clia & va mdit tiép xiic. GO s0.

Shaft thermal expanssion factor: hé sé gidn nd vi nhiét ciia truc.

Clearance Change: khe hd thay d6i. Gid tri ndy phu thudc vao tham s6 trén.

Nhém Check Calculations - tinh toan kiém tra.

M Check the designed bearing at the maximum and minimum diameteral clearance
value: kiém tra gid tri khe hd lom nhdt va nhd nhdt cia mdt ngodi truc va mdt trong
ciia 6. Trong phuong 4n nay phai nhap cdc tham s6 sau:

Min. Diam. Clearance: khe hd nhd nhdt.
Max. Diam. Clearance: khe hd lén nhat.

Nhém Thermal balance - can bing nhiét.
¥ Consider bearing cooling with ambient air: tink dén su lam mdt ciia & bdng khong khi
xung quanh. Trong phuong 4n ndy phai nhap cdc tham s6 sau:
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Speed of air fliow: tdc d¢ ciia ludng khi theo sau. GO sO.

Sau khi cho cac tham s6 nhidn OK.
Trés lai hop thoai chinh. Nhn Calculation, hop thoai két qua tinh todn hién ra.

13.3.2 Két qud tinh toén - Calculation Results

Hop thoai nhur sau:

S puain tearleg e chanlal Calculator <3
Foe+ Gwhomd  Jaok (52 3 -
Aol ua  Be O e _ NN o TS IO ...

ot | Cobstangtnts ]

Prarg LKLY .
Bewng vt Trangerd speed ak the bok of imiesg koo nze wm
g prevsue o Mbncakon Bat Far, bearng o it thaded of imaing facten awise’ N
Sommart e rasmies £ aenebnt of e 596353 om
Fretiontaice Ma 1ol at tha bt of Y03 e e e
Relation and sorennits s THebparc of BEreaion e a7 moen
B sl helanee .
furdthon A b0 PR FRSEEE e T o S ol ouifkow B Lo hcrbnanic presase B e
Cradses o ity §777 comis Tetad o quantty debvene kg & beanng Fen cuns
Ponrce ot by raere Beiss ™ w Fricton pomesr conducted P w
A wearmiog u bebween rou wod SR HEE I
- D

Cic két qua chiing ta thu dugc nhu sau:

Nhém Bearring Capacity - kha nang cia o

Bearing Pressure: dp lyc.
Max. pressure at ubrication slot: dp luc lon nhdt tai khe boi tron.

Sommerfeld number: $6 Somaofin.
Friction Factor: hé s6 ma sat.
Relative Ingnal eccentricity: do léch tam tuong doi ciia ngong.

Transient speed at the limit of limiting friction: vdn toc titc thoi tai thoi diém gidi han
ctia ma sdt mdt bién.
Max. Bearing load at the limit of limiting friction: tdi trong lén nhdt tai thoi diém gidi
han ciia ma sdt mdt bién. ,
Speed frequency at the limit of turbulence rise: vdn tdc thuong xuyén tai thoi diém
gidi han cita sy bién doi vdn téc.
Max. speed at the limit of journal whirling: van téc lén nhdt cia ngong.
Thickness of lubrication layer: bé ddy lop béi tron.

Nhém Bearring thermal balance - can bang nhiét cha 0

Oil outflow due input pressure: su chdy dau khi bi ép.

Circulated oil quantity: ligng ddu ludn chuyén.

Power lost by friction: cong sudt mdt mdt do ma sdt.

Side oil outflow due to hidrodynamic pressure: lugng ddu chdy ra canh khi ép thuy Ic.
Total cil quantity delivered into bearing: téng lugng ddu trong 0.

Friction power conducted: cdng sudt ddn nhiét ma sdt .

Oil warming-up between input and output: d¢ tdng nhiét cita dédu khi vao va khi ra.
Strength check: kiém tra d¢ bén. Néu tai day nhan gid tri True la t6t, Falsse la sal.
Néu cic két qua cé ddu mau do 12 bi sai, phii nhap s6 liéu lai.
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134 LUU TRU SO LIEU VA KET QUA

13.4.1 Luu trir s8 liéu va két qua tinh toan vao dia

Cdc s6 lieu nhap vio c6 thé Ivu dudi dang ép vao dia d€ sit dung trong cdc cum lap ghép

khéc.

13.4.1.1 Luu trit

Trinh don: File © Save as

Thanh cong cu:
Hop thoai xuat hién:

b
£
ey
My Recenl
Docuenerts

{4
Dasktop
e
My Drocunenty
)
Hy C"&ku
%

)
My Katwak
Plaze:

,_; My Docurents

2adkn
GNLTE T

<, a0vang M Ha

L Jinvendor

R -1
,_:‘:,M',' Mresic
_‘}.M‘f Prtunes
L ik at

L ArRoctan

= 0k Nersons
Lo PHAMHENG
.2 TW Lig Files

Hroxira.od

Fie pame

Save oz oo

Bvamel .cal

iChotew -

i;td ’

v oo

v Save

Tai File name: cho tén tép. Phidn md rong loai tép niy 12 *.cal.

Nhin Save dé luu trit.

13.4.1.2 M6 tép s6 lidu di luu

Trinh don: File = Open
Thanh co.ng cu: 24
Hop thoai xuat hién:

)
Ky Aacent
Documedds

Deshtop

..---i
My Documents
My!furpuu
W)

My H‘u‘m‘k
Place:

*yhutodesk
. ithang Dud Ha
i Jjltrventoe
i_ahBe8
Aty
< My Pictures
3 Hgoct an
angatan
e T
o iPHAM HUNG
- 15N LG Fin
b

Fée ypar
Fhas ci ype.

fockin {-:}-ﬁyﬂwm:

Ml

Svtmel.ca

knaed T

{7 Dpsnas oot oy

ST
B .. 00

_ . Chon tén tép da luu trit s6 ligu twong tng ciia chi tiét dang thiét k&, nhan Open md tép.
56 lieu duoc dp vao cic 6 nhap liéu tuong tng dé€ tinh toin.
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13.4.2 Tgo van ban két qua tinh todn
Khi da c6 két qua tinh todn nhu ¥, chiing ta ¢6 thé xust thanh van bin dé theo ddi hoac
chinh sita cho vao hé so. C6 thé xust ra dusi dang vin ban thong thudng hodc dang trang Web_

13.4.2.1 Xuét thanh vin ban théng thuéng
" Trinh don: Tools = Create Report '

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

T Catthrnnixt - Nalepad

m-o‘zzs;(;;_-51aln Baaring Mechanical calgulator : 1
(varsion 10.0.0)

Type of Strength Calculatien : Design of minimum
journal diametes

Inpue:

Bearing load:

Loading force w = 12000 M

Journal speed n = 1l rpm
Circunferential journal speed = 4,712 mes

Journa't materdsl:
vser
Atlowzble Bending Stress = 130 Mpa

Bearing dimenstons:

Journal diameter d = 50 mm

Bearing Yength L » 50 mm

Relative bearing width = 1

Jowrnal surfice texture « 0.4 micron
Beartng surface Terture = 0.8 micron
Bearing running-in considered

Tai day ¢6 thé huu vao dia, sao chép, chinh sira v.v...
13.4.2.2 Xuit duéi dang trang Web:
Trinh don: Tools = Create HTML Report

Thanh céng cu: & '
K&t qua nhu hinh duéi.

WG B A e yrete Wiman £

‘JXM“Q — AStraras d o m“- ‘F:ai iy, ®

Plain Bearing Mechanical Calculator {(Version:
10.0.0)

D= 2305

Guide
Type of Sweneh Calilatnn: Ceeign of na ng carare

Inpud

Qearing load

toarng force W §1aM0ON
Seaurrd spased in 18X rpm
Cirounswrenbial Joumal speed| 4,712 my

C6 thé xem, sao chép hoac luu vio dia.

Nhén nge ___Foish | trong hop thoai chinh két thic tinh todn.
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CHUONG 14
THIET KE LO XO PIA - BELLEVILLE SPRING

Gitip thiét k€ va kiém tra 10 xo dia va céc thong so clia né theo tiéu chudn BS. C6 thé chon
(joh todn thiét k& theo dudng kinh trong hoac dudng kinh ngoai. Chuong trinh cho phép chon
duoc céc kich thudc t6i uu cho 10 xo phil hop véi diéu kién ban ddu.

Cong thiie tinh todn duoc trinh bay tai Chuong 12 - Phan L

141 KHOI TAO CHUONG TRINH

Khd&i dong Design Accelerator hop thoai xuit hién:

De:igri Accelaralor
Fia Mow Opore e

Siandaidy 50 v Conterd relechon . Componeit Generatort A

N Camponent Gareraton - -
2 Hecharcl Colcutsiors Lo
- EJ Engreer’s Hardbook
- Jokdy
Shalt Component Gener
+ Bearn):
- Springs
Bebevibs Spreg Con
7? Base Cabcudato
Corgenzoon Sping
Exteraan Sping Co

Prevew  User nto
Peorades Ihe devir aewd slrenuph checl. -
cakcudaton of Bekevlle sping:. These :prings ae
‘e ior canyrg graal bak wbde having 4 anall
-daflection They aie uzedin singies o i aels
1he sedt Nv:lobmmg motmm .

- Toteon Sperm Corg
. Trargmession Mechanar
< bl X
Bellevlia $pring COMpONant Geterator Rtem court: 23

Tai 6 Standard nhén niit + chon tiéu chudn k¥ thuat. Trong vi du nay chon ISO.
Tiép theo chon theo thit tr duéi day:

Level setting

Select Generator level
¢ pesiner
i Engiraer
¥ Expent

W Launth st Rartup

To continue, ckek Next,

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 cdc thong s& dé tinh todn thiét k&,
Nhin Next dé ti€p tuc.

Hop thoai ti€p theo:

% :iGuide.

Type . Type of Strength Cakculation

77 Stand-alone Spring " Design Cakidation

% Spring Set i Design of Set for Specified Load Force
Type of aSet i Desgn of Set For Specified Stroke

‘s with Unidite¢tinnal Mountag Check Calodlation

* with Opposte Mounting % Lakulation of Set Deflection
7 wikh Compined Mounting 77 Calrdlation of Force For a $pnng Set
Caleusstion of spring set deflection for the specified loadng Force

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

Bang ndy ton tai song song v6i bang nhap s& liéu va tinh toin. M6i ldn thay déi cdc tieu
chi tai bang nay, bing nhap sd liéu thay ddi theo dé phii hop vdi lira chon.

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

Trinh don: Tools = Guide

. [=]
Thanh cong cu:

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

Nhém Spring Type - kiéu 1o xo
Chon mot trong hai kiéu sau:
® Stand-alone Spring: /6 xo mét dia.
© Spring Set: cdc dia xép chong nhau.
C6 cdc hinh v& minh hoa bén canh.

Nhém Type of a Set - kiéu xép
Chon mot trong hai kiéu sau:
® With Unidrectional Mounting:  xép theo mét hudng.
® With Opposite Mounting: xép theo hai hwéng doi nhau.
® With Combined Mounting: xép theo 16 hop.
Co6 cac hinh vé minh hoa bén canh.

Nhém Type of Strength Caculations - tinh toan sitc bén cua Io xo
Cac muc tiéu tinh todn nhur sau:
Design Calculations - tinh toan thiét ké
Chon mét trong hai phuong 4n:
® Design of Set for Specified Load Forces: thiét ké chong theo cdc lyc tdc dung .
© Design of Set for Specified Stroke: thiét ké chéng theo hanh trink .
Check Calculations - tinh toan kiém tra
© Caculation of Set Deflection: tinh todn kiém tra d¢ bién dang ciia chéng.
® Caculation of Force for Spring Set: tinh todn luc tdc dung lén chong.
Nhan chon mot trong cdc nit trén. Méi muc tiéu tinh todn tai day s& din dén sy thay
viéc nhap s6 liéu tai cdc nhém khdc. Chiing ta s& nghién citu cho timg trudng hop tai p
nhap so6 li¢u va tinh toan duéi day.

doi
han
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Dudt day 13 hinh minh hoa céc kich thude cha 1o xo.

o

| g

i
t ]
i
u |
i !
U ;

14.2.1 Tinh toén sitc bén theo muc tiéu: Design Caiculations - tinh todn

thiét ké

Tai hop thoai Guide chon © Design of Set for Specified Load Forces: thiét ké chong
theo cdc lite tdc dung hoac ® Design of Set for Specified Stroke: thiét ké' chong theo hanh

trinh

Céc tham s& clia cdc phuong 4n ndy dugc hién thi ngay trong hop thoai nhu hinh dudi.

Type :

7 Stand-aone Spring

¥ Spring Sat

Typo of 4 Set

75 With Linrectionat Mounting

7 wWith Oppasikte Mountng

7 whth Conlned Manbog

Set Parameters

" gheight of Set s ret Limted

" thrmm Height of Unbuaded Sel i Speciied

" Alowable Pange of Set Height is Specfied

< Spring Dimensions are not Limied
& M. Insido Spriwy Dismeter Specifrd
Mo evide Diareter

77 Max. Dte Spring Diameter Specified

7" Way, Height of Unioaded Set is SpecFied o

feguired Fros Honght Uz
Allowable Deviatior, 5
Spritg Parameters

din s

*

Type of Strengih Cakulation
Design Cakeulation
+ Divgned Sa o Spochad ot Frcs
& [esgn of Set for Specked Siroks
Theck Cakculation
& Catulation of Set Deflacticn
£ Calcubation of Force For & Speing Set
Speing Selecton
£ Marwal Spong Selection
t Automabic Speing Selection
Required Set Deflection
© Defimglion Yabue not Lnted
‘o Aowable Deflection of Set is Speciied

Reguired Set Dellection FS
Aloveabke Deviation
Usar specllies spring dimensions.

kN

)

Ll o

Cdc nhém mdi thém vao chung cho ca hai phuong an:

Nhém Set Parameters - ciac thong sé ctia chéng xép (1o xo)

Set Parameters

{7 Height of Set is not Limited
. ™ Minimum Height of Unloaded Set is Specified

¢~ May, Height of Unloaded 5et is Specified ]

% Allowable Range of Set Height is Specified

- Reguired Fres Height

Allowable Deviation

L

Trong nay lai cé cac phuong dn cho kich thuéce:
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® Height of Set is not Limited: chiéu cao chéng (16 xo).khéng han ché.

® Minimum Heght of Unloaded is Specified: cho gid tri nho nhdt cia chiéu cao
chong (16 xo) khéng tdi. O nhép gid tri hién ra.

Min. Free Height Lmin ﬁ o

® Minimum Heght of Unloaded is Specified: cho gid tri nhd nhdt ciia chiéu cao
chong (16 xo) khéng tai. O nhap gia tri hién ra.

Max. Free Height © Lmax i?ﬁ] """""""" mm

@® Allowable Range of Set height is Specified: cho khodng xdc dinh ctia chiéu cao.

 Allowable Range of Set Height is Specified!
Reguired Free Height L' 125 mm

Allowable Deviation !5 %

@ Max, Height of Unloaded Set s Specified

Cic 6 duoc kich hoat la:
Required Free Height:

chiéu cao khong tdi can thiét.
Allowable Deviation:

~ sai léch cho phép (tinh bang phdn tram %).
Nhém Spring Parameters - cdc thong sé cia 1o xo

Spring Parameters

" Spring Dimensions are not Limited

& Min. Inside Spring Diameter Specified

Min, Inside Diameter dmin ls ~ rm
" Max. Outer Spring Diameter Specified

Trong nay lai cé ciac phuong dn cho dudng kinh :

@ Spring Dimensions are not Limited: cdc kich thudc ciia 16 xo khong han ché.

® Min. Inside Spring Diameter Specified: cho gid tri nhd nhdt cia duong kinh trong.
O nhap gid tri dudng kinh trong nhé nhat hién ra nhu hinh trén. _

® Max. Outer Spring Diameter Specified: cho gid tri Ién nhdt ciia duong kinh ngodi.
O nhap gi4 tri dudng kinh ngoai 16n nhat hién ra.

' Max Cuter Spring Diameter Spéi‘:'i.Figa‘E o
Max. Outside Diameter Dmeax {250 mm

Nhom Spring Selection - chon 10 xo
Chon madt trong hai cach sau:
® Automatic Spring Selection: chon ti déng.
® Manual Spring Selection: chon thit cong.

Nhém s6 lieu riéng cho phudng 4n ® Design of Set for Specified Load Forces: thiél ké
chéng theo cdc luc tdc dung:

Nhom Required Set Deflection - do cong {bién dang) cia chong
Chon mét trong hai cich sau:

® Deflection Value not Limited: dg cong ciia chéng khong han ché.
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® Allowable Deflection of Set is Specified: che gid tri dé cong ciia ching (16 xo).

Onhapgidtrihignra.
. i,g._lﬁl_gwghie Deflection of Set is Specified:

Reguwéd Set Deflection z ES T mm
Allowable Deviation 5T o

Required Set Deflection: d¢é cong cdn thiét.
Allowable Deviation: sai léch cho phép (tinh bang phén tram %).
poi véi phuong dn @ Design of Set for Specified Stroke: (hiét ké' chong (1o xoj theo
franh trinh c6 nhom:

Nhom Required Forces for Set - luc tic dung lén chong
Chon mot trong hai ciach sau:
® Forces Value not Limited: licc khong bi gioi han.
@ Allowable Force is Specified: khdng ché dé (on cuia hic.
O nhap gid tri hién ra.

........

Regquired Force F EZODUEI- N

Allowable Deviation 15 %

Required Force:  luc can'thiét.
Allowable Deviation: sai féch cho phép (iinh bang phan tram %).

14.2.2 Tinh todn sic bén theo muc tiéu: Check Calculation - tinh kiém
fra

Tai hop thoai Guide chon @ Calculation of Set Deflection _hof_lc Calculation of Force
for a Spring Set

Type Type of Strargth Calcidation

Stand. o Sprineg Design Calculation
¢ 5pring Set <" Design of Set for Specified Load Force
Typs of a Set " Design of Set for Specfied Styoke
* With Unide actional Mounting Check Calcufation
with Opposite Mounting k : ¢ Calculation of Sat Deflection
With Cambmned Mountg T e kuiton of Force for & Spimg Set

Spng set with combeved mounting

Cdc nhom chon phuong an ciing dd duge gidi thiéu tai cic phin trén.
Chiing ta nghién cifu ti€p hop thoai nhap s& lieu dé tinh todn theo cdc muc tiéu da chon.

143 NHAP SO LIEU VA TINH TOAN

Viéc nhap s6 liéu dé tinh todn dugc trinh bay theo phuong thiic:
Cic 6 nhap s6 liéu dugce kich hoat phy thudc vao muc tiéu tinh todn.
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14.3.1 Nhap s0 liéu

Véi muc tiéu tinh todn da chon, hép thoai nhap s@ liéu va tinh todn co dang

ellnvll[eSp VgCumpunentGenewlor 1
Chpboard  Jome  Holp

e ol @ He D LSk G e
Load - . .
Eowable Set Stroke z iz n ) lr'
Aloyiable Spring Deflection sth 0.78 i H
! i . : P &
feleole Wather Cunengwcess o f T
$png wise . i -
Gutsade Dhanater o 22‘3 T e
} e s Spe Set Pararaeters
Irsic= Ouarnerer d iz i
Hatenal Thickness t 65 T e . 1
Lrksaded Heght Ri3e  om !
1
Macptial User o
Moduus of Elasticey P .
, Sping Muarmber - Unidy sctional Moontog 2
Pioany's Ratwr ; PR
Spewag Paratietins R
S Hurnber of Yashe et -
Ceflecton of Cne Washer 52 T of @ : ne (0 e
........... } ricaded & Pl

Max. Spring Stress 0w s ey O - wbd o™

- Hewpht of Leaded Set L a6y i

Force for 3 35geing Set Fl4wo0n N

Bebevile Sprng Check que Force 8t Max. Set Deflection Fmax 10224592 N

Nhom Load - tai trong 1o xo.
Trong nay ¢6 cdc tham s6 duge nhap s6 liéu theo cdc trudng hgp chon muc tiéu tinh todn.
Aliowable Set Stroke z: hanh trinh cho phép cua chong (16 xo}. GO s6.
O nay duoc kich hoat néu tai hop thoai Guide chon: @ Calculation of Force
for a Spring Set hoac ® Design of Set for Specnﬁed Stroke
Load Force F: lic tac dung. GO s0.
O nay duge kich hoat néu tai hop thoai Guide chon: © Design of Set for
Specified Load Forces hoac @ Calculation of Set Deflection.
Aliowable Spring Deflection sfh: dg cong cho phép ciia chong (16 xo). G6 s6 hodc
nhdn nhén mit ) dé tham khao cdc gid tri cho phép:
Trong hop thoai ¢6 hai niit chon theo tai trong: Static Loaded Spring - di trong finh,
cdc gia tri cho phép la vimg t6 dam clia h‘mh duéi.

Adowiable Sprng Daflaction : smors

Static Loaded Spring Fatigue Loaded Soring

Adovintid Spring Defiection

Diing thanh trurot dé kéo thay déi gid tri. Gid tri duoc hién thi trong 6 s/h. Nhin nit OK
chap nhan gia tri da chon.
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% Nhom Belleville Washers Dimensions - Kich thude dia 1o xo
§ Cic kich thude nay ciing phu thudc vao muyc tiéu tinh todn. O nao bi md d1 1a két qua tinh
] duoc. \
Belleville Washer Dimensions :
Spring |
Outside Diameter
Inside Diameter
Material Thickness
3 Unloaded Height
:
‘ Céc kich thudc nhu sau:
Spring: /6 xo. Mac dinh la User. Néu chon phuong dn nay. nguoi ding phai nhap céc
! kich thudc nhur sau:
; Ouside Diameter D: diéng kinh ngoai. GO s6.
f Inside Diameter d: diong kinh trong. GO s6.
Material Thickness  t: bé ddy dia. GO s6.
E Unloaded Height H: chiéu cao dia khéng 1di. G s6.
{

Cic kich thudc nay duoc minh hoa tai hinh v& bén canh.
Né&u tai 6 Spring, nhédn nit w, s€ hién ra danh sach céc dia tiéu chuin dé ngudi dung chon:

luser b e e v
User ~

8x4.2x0.20%x0.45 .
quzxnsoxoss

lGxS xOZSxDSS
10x5.2x0.40x0.70
10x5.2x050x0.75
!25x62x035x030 v

Nhin chon dia, cdc kich thudc tuong ting s€ hién ra tai cic 6 nhap ligu.

Nhom Belleville Washers Material - vat liéu dia lo xo -
O Material mac dinh la User, ngudi dung nhap cic tham s6 cua vat liéu:

Belleville Washer Material

Material ’User }
Modulus of Elasticity E 210000 MPa
Poisson's Ratio [T 0.3
Modulus of Elasticity E:  mé dun dan héi. G sb.
Poisson’s Ratio p hé s6 Podt- xéng. GO s6.
N&u nhan ndt .- | bing vat liéu hién ra nhu sau:
3 pnng Ma!eriul .
s wg e 3'*3':, 3" @3
Matenal JE (#pa] froe
| 1 JAIS] 1074 Hagh Catbon Steel (ASTH A684, AMS 5120H) " 210000 0.3
2| 4351 301 Stainkoss Steel (ASTH A666, AMS 5519) 210000 0.3
3| Inconel X-750 (hardenable rickel chrome oy 215006 0.3
4 | Phosphor Brorze 10000 0.2
v

Tim vat liéu, ddnh d4u, nhan nit

) dé khéng dinh vat liéu duge chon. Khi d6 cdc tham
50 tuong Gng véi vat liéu sé hién ra.
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14.3.2 Két qua tinh todn
Trong hop thoai chinh xuat hién cac két qua nhu sau:
Spring Set Parameters - cic tham sd cia 1 xo (chong)

Spring Set Parameters

4 H- 14 -

H
%

Spring Mumber - Unidirectional Mounting

Mumber of Washers in a Set B
Height of Unloaded Set o1 wm
Height of Loaded Set vhsl  mm
Total Set Deflection 2 (49960.09  mm
Force at Max. Set Deflection Fmax {1—02145“42 N

Spring Number - Unidrectional Mounting: sé diu xép theo mot huéng.
Spring Number - Opposite Mounting:  -sd dia xép theo hai hiong doi nhau.

Number of Washers in Set  : 56 vong trong mét chéng.

Height of Unloaded Set LO: chiédu cao ciia chéng (16 xo) khong tdi.

Height of Loaded Set L: chiéu cao ciia chéng (16 xo) ¢é tdi.

Total Set Deflection Z: 16ng dé cong ciia chong (16 xo). O niay dugce kich hoat néu tai
hop thoai Guide chon: ® Design of Set for Specified Load Forces hoic @
Calculation of Set Deflection.

Force for Spring Set F: liec tac dung lén ching (16 xo). O nay duqc kich hoat néu tai
hop thoai Guide chon: ® Calculation of Force for a Spring Set hoic @ Design of
Set for Specified Stroke

Force at Max. Deflection Fmax: tue sint ra tiv dé cong (bién dang) lon nhdt.

Nhom Spring Parameters - kich thudce dia 10 xo

Spring Parameters

Deflection of One Washer 5 }2 T mm
Max. Spring Stress o lgen.72 MPa
Belleville Spring Check ﬁ;ue—

Deflection of One Washer s: khodng bién d.ng ciia mét vong dia.

Max. Spring Stress C. ng sudt lom nhat cua 1o xo.
Bellville Spring Check: két qud tinh kiém tra. Tai day hién Zid tri True (161) hoac False
(khong an toan).

Néu cac két qua ¢ dau D bi sai, phai nhap s0 liéu lai.
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144 LUU TRU SO LIEU VA KET QUA

1

14.4.1 Luu trr 6 liéu va két qua tinh todn véo dia \
Cic 0 liéu nhap vao cé thé luu dudi dang tép vao dia dé sir dung trong cdc cum lap ghép

khéc.

14.4.1.1 Luu tro
Trinh don: File = Save as

Thanh céng cu: =
Hop thoai xuat hién:

Savem -y My Dosument: . = ot ;-

. _budis Stvtmei.cd
- _ibagadesh
My Recent _2Citeny T 1o
Diun comei e
Dazirop
7
et
My Documverk
DE)
e
My Computar
W,  Flow . i . v
A
Hy ettt Gav¢ 2 bpe oy . Lancel
Fiaras R

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

14.4.1.2 Mo tép s6 liéu da luu
Trinh don: File © Open

Thanh cong cu: g
Hop thoai xuat hién:

i!pen_ ke

Lock i -5 My Gccumeri: - - Ao |
;s T ) Huwled iy ;
ied ¢ ideRodash o wres.ca !
M Fieend Lrang Ea Myl !
Cocwmns |
Cud ke 4
Amy e |
Dadicp My Ptaes
LN am
Inpoctan
7 .
- -, 3ChIYer smry
My Docuraony's - _IPHAM LN
. "L JSW Nog Fles
U
MyC;rmer
W  Flesam kT Ty oren |
LI P . .
Wy Netwo  Thas of pie i . Uancet
Praces Qoenv a: Jeadorly

~ Chon t&n tép da luu trit s6 liéu tuong ing cha chi ti€t dang thiét ké, nhin Open md tép.
6 lieu duoc Ap vao cdc O nhap liéu tuong ing dé tinh toan.
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14.4.2 Tao van ban két qua finh toén

Khi d& c6 ket qua tinh todn nhu y, chiing ta ¢6 thé xudt thanh vin ban dé theo ddi hoge
chinh sita cho vao hé so. C6 thé xudt ra dudi dang van ban thong thuding hodc dang trang Wep,
Trong hop thoai, ding lénh:

14.4.2.1 Xuit thanh vin ban théng thuong
~ Trinh don: Tools = Create Report

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

B CakcProt.tat - Natepad
fio £t Format ¥ Hep

G5-24-2005 pelleville Spring Component Gemerater ¢ 1
(version 19, 0.0

Type - Spring set

Load:
Load“ing Force F = 20000 N
Allowabile Spring peflection s/h w 0,74

Belleville washer Dimensions;
outside Dlameter o« 125 mm
Insfide Climeter d = 64 mm
Material Thickness t « 3.5 mm
Wiloaded Helght H = &8 mm

Betlevilie washer Material:

Matertal « user

Modulus of Elastiqliy E « 210000 Mpa
Folsson’s Ratlo ml = 0.3

spring sev Parameters:

Type 0F a Set - with unidirectional Hount 1ng
wumber of waghers 1n a ser = 2

Welght of unloaded et Lo = 11.5 tm

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

14.4.2.2 Xuat dudi dang trang Web
Trinh don: Tools = Create HTML Repo

T .
Thanh cong cu: €
Két qua nhir hinh dudi.

A F:W)acuments and Sellingswadeami ocal Seiting. ., &rﬁ@
B L e Fgoibs ok pep 1
”

B 3 ' .
o

¥ Seach . - Favuedes
; ;

7 B)EPonmens wd et akamioca 5o v G0 o *
.

Belleville Spring Component Generator
{Version; 10.0,0)

05-24-2005

Guide
Fvpur - Sprang Sel
Type of aSet - Wih tnigrectional Mauntrg

Typo of S¥ength Cakutation - Dvegn of Sat for
S{.ecll‘wma?Force v

Loadd
LoadigForce [P JHion;
Alkrwae Spring UeBection [ 7 |

Ejoos ‘ ] 3 My Computer

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

14.5.1 Bua 16 xo vao ban vé \
Khi da c¢6 ddy dii cdc thong s6 hinh hoc cdn thiét, mudn tinh todn lai van c6 thé thay dai

phuong an. e s o
Né&u khong thay doi tién hanh dua vao chi tiét.
Moi trudng lam viéc dé dua 10 xo vdo la ban lap ghép (Assembly). Nhin niit

F'r"Sh__ trong hop thoai chinh dé dua méi ghép vio ban thiét k&. Hop thoai hién ra:

= Belleville Spring .

e i

Standard  Eddt Mote Extended Data

Calculation

| ' Resign ][ Genstate '

Tai day c6 cdc loai chiu tai trong:

Preload: trude tdi.
Full Load: du tei.

Nhan chon mot trong cic phucdg an trén.
Nhan Edit dé xem va ¢ thé sira cdc thong so:

/33304.84 Force at Max. Set Deflection
; 16552 42 Force at Max. Spring Dedlection
8 Height of spring
ight of spre
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Tai day nhilng gia tri nao hicn rd thi c6 thé thay déi bang cich gd gid tri khac vao o dé.
Nhan nit Disign dé quay lai tinh todn.
Nhin nit Generate dé dua vao ban lap.

14.5.2 Chinh sua 16 xo.

Ciing giong nhu cdc doi tugng hinh khdi khac. hdc cling ¢6 tén trong trinh duyét.

o

Y b~ “passembly Viev .

% Assemblyl.iam bia lo xo

#: [fx.] Representations

@ -] Origin

i< (3} Belleville Spring 125:1
&1 COrigin

Téa 16 xo

Nhéan phim phéi chuot vao tén then cin sira, chon Edit, vi¢c chinh sira giéng nhu céc chi
tiét khdc.
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CHUONG 15
THIET KE LO XO NEN - COMPRESSION SPRING \

Phédn nay tinh todn thi€t k&€ 150 xo nén. Cho phép chon lua hodc tinh todn céc 1d xo nén
hinh tru chuan. Tinh todn bao gc‘?m cdc dac tinh sau day: Tri s6 ing sudt cyc dai, ung sudt cét &
trang thd chiu ta] toan phe, (vGi 10 Xo Chiu ing sudt dao dong), kiém tra d6 an toan chju tai doc
truc, tdn 56 ty kich thich ciia 16 xo, van t6c t6i han, (chéng han nhu do va dap theo qudn tinh), do
dai thi gi6i han clia 15 xo nén, va kiém tra ting suat trong qud trinh tiép xiic gita cic vong.

Lb xo nén Ia mot 10 xo c6 khoing cich c6 dinh gifa céc vong day lam viec, c6 khi nang
chiu tai ngoai luc tic dong theo hudng truc cda né.

~ Cong thiic tinh todn dugc trinh bay tai Chuong 12 - Phan .

151 KHOI TAO CHUONG TRINH

Khoi dong Design Accelerator, hop thoai xuét hién:

2o+ 8t 10 Sperd Cocpre e . em sourt: 2.
KLl L

Tai 0 Standard nhan niit ~ chon tiéu chuén k thust. Trong vi du.niy chon ISO.
Ti€p theo chon theo thit tr duéi day:

& . . :
*s” Design Accelerator e N Component Generators

Hop thoai hién ra:

Compression Spring

i * Compresslon Spring Componcal Gengrator 1 1 - £41

Lewel setling

¥ Lauch & Satup

Tt continue, chek Ned.

o B R

Tai day chon mitc do sir dung:
©® Designer - nha thiét ké.
© Engineer - kj su.
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® Expert - chuyén gia.

Chon © Expert - chuyén gia, s€ c6 ddy dii cdc thong s dé tinh todn thi€t ké.
Nhan Next dé tiép tuc.

Hop thoat ti€p theo:

Ll Guide -
Optnnal Chach Cakndations - - - Spring Index -
v Checkof fuding BRI N 2574

# Cheek of Fatique Loadng P gD

Sering Strength Calculation . Inpuk of Sprvig Diametor

£ Comprgssion Sping Design ‘% Ingut of Outside Diarmetet D1
¢ igpiio) Thedk Saluiatin) L7 Inpek of tanThvnmter ©

7 wotk Forces Coleudaton 7 Inmof Inside Diaseter U2
Working Spong Lergth . . Chack of Buckiing

Ak o .

U Manual

bay 1a hop thoai dé chon cdc di€u Kién ban ddu (muc tiéu) cho tinh todn thi€t ke.

Bang ndy 10n tai song song v6i bang nhap s6 liéu va tinh todn. M4i lan thay déi cdc tieu
chi tai bang nay, bang nhap 56 lieu thay d6i theo d€ phit hop voi lya chon.

Néu khong thay bang nay xuét hién, cd hai cich dé hién thi:

Trinh don: Tools = Guide

[=]
Thanh cong cu:

15.2 CHON MUC TIEU TINH TOAN

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

Nhém Optional Check Calculations - phuong 4n tinh kiém tra
C6 hai phuong 4n tinh kiém tra, ¢6 thé chon mot hodc ci hai phuong dn cang ldc.
# Check of Buckling: kiém tra sy udn doc.
@ Check of Fatigue Loading: kiém tra tdi trong moi.

Nhém Spring Strength Caculations - tinh to4n sirc bén ciia 10 xo
Céc muc tiéu tinh todn nhu sau:

® Compression Spring Design: thiét ké'lo xo.
® Spring Check Caculation: tinh todn kiém tra.
® Work Forces Caculation: tinh todn lite tac dung.

Mbi muc tiéu tinh todn tai day s€ din dén sy thay déi viéc nhap s6 licu tai c4c nhom khac.
Ching ta s& nghién ciu cho ting trudng hop tai phdn nhép s6 ligu va tinh toan dudi day.

Nhém Working Spring Length - do dai lam viéc ciia 10 xo
Chon mot trong hai céch cho do dai nhy sau:
® Automatic: d¢ dai ty dong tinh ra.
© Manual: cho gid Iri tryc tiép.
Nhém Spring Index - chi so ctia 10 X0
Céc muc tiéu tinh todn nhu sau:
®d,D->c chod, Dtinhc .
®@d,c->D: cho d, ¢ tinh D. .
¢ - chi s6 cia 1o xo duge tinh theo cong thic: c= D/d. D va d la céc dudng kinh 10 x0 V2
dudng kinh tiét dién day 16 xo (xem hinh Vvé).
Nhém Input Spring Diameter - cho duong kinh
Céc phuong 4n nhap dudng kinh nhu sau:
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® Input of Outside Diameter D1: n/idp diong kinh ngoai ciing.
@ Input of Mean Diameter D: nhdp ducng kinh trung binh.
® Input of Inside Diameter D2:  nhdp duong kinh trong.
Chiing ta nghién cifu 1ng trudng hgp mot.

Dudi day 1a hinh minh hoa cdc kich thudc cua 16 xo

Hinh 1

15.2.1 Tinh todn sc bén theo muc tiéu: Compression Spring Design - thiét
ké 16 xo nén.

Tai hop thoai Guide chon ® Compression Spring Design. Cdc tham s& ctia phuong 4n
nay duge hién thi ngay trong hop thoai nhu hinh dudé. :

$iGuide, . o

Cpstional Chedh. Cakculations Irgast of Azsermbly Cumengions
W Ched of Burling ’ ¥ OHLL-»Lg
v Check of Fatigue Losding MR L)
Sprny Strength Cakoudation S, LBR Y
* Carmprgssion Sprrg Design Inpast of Speing Drameter
" ging Check Caleulation o frout of Outside Daameter DL
Warh Forces Caiculateon . 77 Input of Mean Dxametsr D
Design Typa .17 Irgng of Inside Oiameter 02
E, Assembly Dimens=ars --> d, LD, 0, D Working S0rng Length
T R U -2 d, L0, 0. Assembly Demensions “ fugomats
* F8, D, Acseiobdy Dwnensions -3 d, 10, n, Fi} " Ml
Mean and ouksardes sprirv) thameters are cakculated for the spacified wee dismeter and inside spein chamater

Cdc nhém madi thém vao nhir sau:

15.2.1.1 Design Type - dang thiét k&
Nhin chon mét trong cdc dang sau:
© F, Assembly Dimensions —> d, L0, n, D: cho tdi trong B, cdc kich thiée cén thiét, rinh d,
L0, n, D. Céc kich thuée nay duge minh hoa trén hinh 1.
Cédc tham s6 cho phuong én nay dugc hién ra:
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- Design of Spring Diameter -
" Diameter Value is not Limited
" Minimum Allowable Diameter Value is Specified

" Maximum Allowable Diameter Value is Specified

¢+ Allowable Diameter Range is Specified
Reguired Mean Diameter D' [20 mm
Allowable Deviation 5 o

Trong nay lai cé cdc phuong 4n cho dudng kinh :
© Diameter Value is not Limited: gic tri duong kinh khong han ché,
® Minimum Allowable Diameter Value is Specified: cho gid tri nhé nhar cia
duarzg kmh O nhap gla tri duong kinh trong nho nhat hién ra.

Min. Insuje Diameter : D2Zmin r 0.8 mm

® Maximum Allowable Diameter Value is Specified: cho gid tri lon nhdt cia
duong kinh. O nhap gia tri dudng kinh ngoai I6n nhét hién ra.
i Maximum Allowable D|ameter Value is Specified:

Max. Outside Diameter Dimax fzoo mm
© Allowable Diameter Range is Specified: cho khodng xdc dinh ciia duong

kinh.

1« Alipwable Diameter Range is Specified,

Reguired Mean Diameter D' fmzomn mm

Allowable Deviation ? 5w

Céc 6 dugc kich hoat Ia; o - |

Required Mean Diameter: duwong kinh trung binh.

Allowable Deviation: sai léch cho phép (tinh bang phin tram %).

@ F, D —> d, L0, n, Assembly Dimensions: cho tdi 1r ong F, D, tinhr d, L0, n, cde kich thuéc
can thiét. Cic kich thudc nay dugc minh hoa trén hinh 1.
Céc tham s6 cho phuong 4n nay duoc hién ra:

Design of Working Deflection -
@ ¥alue of Working Deflection is not Limited:
M. Value of Working Deflection Specified

7" Max. Yalue of Working Deflection Spaciied

©" Aow. Ranga of Warking Deflection Speciied

© Value of Working Deflection is not Limited: gid tri d¢ cong (bién dang)
khéng han ché.

® Min. Value of Working Deflection is Specified: cho gid tri nhd nhat ciia gid
tri da cong (bién dang) O nhap gid tri

Mll'l Wurklng Deflection Hin o1 —
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® Max. Value of Working Deflection is Specified: cho gid tri 6n nhdt cia gid
tri dé cong (bién dang). O nhdp gia tri hién ra.

Max. Working Defiection Hmax ﬁou mm
© Allowable Range of Working Deflection Specified: cho khodng xdc dinh ciia
gid tri d¢ cong (bién dang). |
7 Allow, Range of Warking Deflection Specified:
Reguired Working Deflection H i2s mm

e s et e o

R ——

Allowable Deviation _ 5 %
Cac 6 dugc kich hoat Ia:
Required Working Deflection :  dé cong cdn thiét.
Allowable Deviation: sai léch cho phép (tinh bing phin tram %).
@ F8, D, Assembly Dimensions --> d, L0, n, F1: cho tdi trong F8, D, cdc kich thuéc cén thiét,
tinh d, LO, n, F1. Cac kich thudc nay duoc minh hoa trén hinh 1.
Cac tham s6 cho phuong én nay duge hién ra:

Input of Spring Diameter
¢ Input of Qutside Diameter D1
" Input of Mean Diameter D

& Input of Inside Diameter D2

Chon mot trong cac phuong an:

© Input of Outside Diameter D1:  cho gid tri duong kinh ngoai.

® Input of Mean Diameter D: cho gia tri duong kinh trung binh.
© Input of Inside Diameter D2: cho gid tri duong kinh trong.

15.2.1.2 Input of Assembly Dimensions - cho t8 hop cac kich thudc
Tai day c6 cdc phuong dn cho gid tri;
@H L1->L8. -
®H, L8 -> L1.
@L1,L8->H.
Cic kich thudc nay duge minh hoa tai hinh 1.

15.2.2 Tinh todn stc bén theo muc tiéu: Spring Check Calculation - finh
ki€m tra 16 xo nén

Tai hop thoai Guide chon ® Spring Check Calculation. Céc tham sd ctia phuong 4n
nay duge hién thi ngay trong hop thoai nhu hinh dudi.

i Guide ;
Cpdional Check <alcidstions g R Spaineg Inde ¢
¥ Thacked fucking 7o Dy
w Clck of Fatigus Loadng W dgrp
Speineg Steength 1L alkculatee
Comoresson Song Deogn
- Work Fonces Calrulativn : .
Working Spririg Length . Theck of Fatigua Loading
I Adcaatc
- Maay

Trong hop thoai ¢6 nhém Spring Index nhu da gidi thieu & trén.
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15.2.3 Tinh todn siic bén theo muc tiéu: Working Factors Calculation - tinh
cac hé sb lam viéc.
Tai hop thoai Guide chon @ Working Factors Calculation. Cic tham s6 ciia phuong 4p
nay duoc hié€n thi ngay trong hop thoai nhu hinh dudi.

f . Guice

Opthonal Teck Cacustions o R ——
# Checkof Pucding S G gD yE

¥ Check of £2bgue (0adeg P gD

Soring Swength Cakdsbeny - I of Spring Csumater

7 Comprgsson Speng Dosgn Lo Ingest of Qutsice Giavewlor O
iy Chach Calculaton = bnput of Plean Disarater O
™ Wotk Forces ¢ skdaien D Inpug of vt Diameter 622
e of Assembly Cimeniong

TN PN

LR AT

AR SATENN .
thﬂeﬂ«nma‘nak\lﬂe\lfaugso«mbmusnfautbtkdsamﬁfdyhﬂadwro

Céc nhém chon phuong 4n ciing da dugc gidi thisu tai céc phén trén.
Chiing ta nghién citu ti€p hop thoai nhép s6 ligu d€ tinh todn theo cic muc tiéu di chon.

15.3 NHAP SO LIEU VA TINH TOAN

Hinh I minh hoa cdc kich thudc cin tinh todn cda 16 xo nén.

Viéc nhap s6 ligu ¢ tinh todn dugc trinh bay theo phuong thic:
Céc 6 nhap s6 ligu duoc kich hoat phu thudc vao muc tieu tinh todn.
Trong hop thoai dé€ tinh to4n thiét k& cé cic muc:

Input Data - nhp sé liéu.

Calculation Results - két qua tinh toan.

Chung ta nghién cifu timg muc.

15.3.1 Nhdp s6 liéu - Input Data

Vi muyc tiéu tinh todn da chon, hop thoai nhap s6 liéu va tinh todn c6 dang:

B Camprossien Spring Componant Generatar : 1

F& Ciopoara ook Bl
e vl @ ‘g6 @ B . B RO~ OO
pxa Dats | eutotion Resus | .
Sorrg Load . -
Hn. Woihng Force
My, wWebing Force
Wotting Ferce
Spairg Dinvervaoes
Wirs Emrter
Loose Naing Length
Outsids Crameter " men
Mg Cadmeter "
Insie harter D2 2BH3 e e e fpvelosuntauie il ol RSO
soree e T [ Guaded inaurting - por et aronind encis oo
. . . Frelosded Spring Letrgth it 9o ey
:‘r::o:* Fuly Loaded Sormg Length wfs " o
Working Stuska His mm
Grend <ok Working Sprinq Lengeh LT
Spritsy Materil
- Liomate Tansh Rress Dufr [LZD MRy
Fagetoskg Alemable Teusiona Srass ra M
iNcshot eaned spore Fodubrs of Elastinty i Shese G e Mea
Spemtie n Thousareds of Ceflectons Devsty b0 kgmd
Saftty Factor Uikgahon Factor of Matarial wiy

Nhém Sping Load - tii trong 10 xo.
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Trong nay c6 cdc tham s6 duge nhap sé liéu theo cdc trudmg hgp chon muc tiéu tinh todn.

Min. Force F1.  luc nho nhdat. Go s6. ,
Max. Force F8: luc lén nhdt. G6 s6. ' \
Working Force F:  luc tdc dung.

Cic 6 nay khong dugc kich hoat néu tai hop thoai Guide chon ® Working Factors
Calculation.
Nhom Spring Dimensions - Kich thuéce 16 xo
Cic kich thudc nay ciing phu thudc vao muc tiéu tinh todn. O nao bi m& di la két qua tinh
duac.

- Spring Dimensions

' Wire Diameter d }?.1 ﬂ_ﬂ mm

 Loose Spring Length Lo [83.571 mm
Qutside Diameter D1 EENEE?MM mm
Mgan Diameter D BZ.QESMM mm
Inside Diameter D2 !25.E03 mm
~ Spring Index cfaeas
Wire Diameter d: ducng kinh tiét dién ddy 16 xo. G6 s6 hodc nhén niit v dé

chon cac gid tri cé san.
Loose Spring Length  LO:  dé dai I xo lic khéng bi nén. GG s6.

Ouside Diameter D1:  duong kinh ngodi. G6 s6.
Mean Diameter D:  duong kinh trung binh.
Inside Diameter D2:  duong kinh trong.
Spring Index: C:  .chi 56 cua lo xo.

Néu cdc gid tri khong phit hop, cic s6 ¢6 mau do.

Nhom Spring Coils - cac tham s6 ciia dng xoéin .
Ciéc kich thuéc ndy ciing phu thudc vio muc tiéu tinh todn. O nio bi mo di la két qua tinh
duoc.

Spring Coils - - -

- End Coils _ nz Hh_ﬁﬂw_z]
. Ground Coils 20 lU v]
" Rounding of Cail Number ll > l

Number of Active Coils n {24
. Coifing Direction .LJ
End Coils nz. séddu ddy. Go s6 hoac nhin mit w dé chon céc gid tri ¢6 sin.

Ground Coils 20:  vong ddy. G s6 hodc nhén nit w dé chon cdc gid tri ¢6 sén.
Rounding of Coil number:  s6'vong diugc lam tron s6.

Number of Active Coils n: 56 vong lam viéc.

Coiling Direction: chiéu tao vong xodn ciia 16 xo. Nhan niit w dé chon:
right: chiéu phai.
left: rrdi.

Néu céc gid tri khong phi hgp, cdc s6 ¢6 inau do.
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Nhom Fatigue Loading - tai trong moi

: fNonshobpeened spring

=)
- Spring Life in Thousands of Deflections N]> 10000:{]
: Safety Factor kf fri _j

Nhén niit w chon diéu kién hoat dong cha 1o xo:
- Nonshot-peened Spring: /6 xo khong bi dip nhanh.
- Shot-peened Spring: 16 xo bi ddp nhanh.
Cic tham s6 cdn nhap:
Spring Life in Thousands of Deflections N: 1u6t tho trong hang ngan ldn bi cong (biéy
dang). Go s6.

Safety Factor kf: ié 56 an toan. Go s§ hoac nhan mit _d dé tham khédo cdc hé sd cho

. Recommended Value of Safety Factor at the Fatigue L... [

H S
) 4 n‘ ; ' ¥ ) mmt I ]
Safety Factor Rhoang chap nhénkf ’_1.25 e ‘

Tai day, vach den Ia khoang cic gid tri chdp nhan ducc, Ding thanh trugt dé kéo
thay déi gid tri. Gi4 tri duoc hién thi trong 6 kf. Nhan niit OK chép nhan gid tri da
chon, o

Nhém Spring Type and Assembly Dimenssions - kiéu 1o xo va cic kich thudc 14p rap

- 3pring Type and Assembly Dimensions -~ - -

@ uided rmourting - pavallel ground snds

© Preloaded Spring Length : L1 ]BD mim -
: Fully Loaded Spring Length L8 ]75 mm

. Working Stroka Hi5 mm
* Working Spring Length L a0 mm

Nhan it w dé chon kiéu 15 xo:
Guided mounting-parallel ground ends: kiéu c6 gid d - cdc vong ddu cudt song
song.
Variable mounting: gid dé khéce nhau,

Cac tham s6 khic nhu sau:

Preloaded Spring Length  L1: chidu da chiu tdi ban ddu. G6 s6.

Fully Loaded Spring Length L8: chiéu dai dii tdi.

Working Strocke H: budc nén. Go so.
Working Spring Length L: chiéy dai lam viéc cia 16 xo. G& s6.

Nhom Spring Material - vit liéu 1o xo
O Material mac dinh 12 User, ngudi dung nhap cdc tham s& ciia vat lidu:
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Spring Material

Material grljsﬂer M._..»j

Ultimate Tensile Stress aylt [1”235 T mpa

Allowable Torsional Stress TA ]?38  MPa

 Modulus of Elasticity in Shear G [78500  Mpa

Depsity ; plese  Kkgm3

Utilization Factor of Material ' us fg.g }
Ultimate Tensile Stress: " iing sudt cdng co ban. G6 s6.
Allowable Torsional Stress: img sudt xodn cho phép. G& s6.

Modulus of Elasticity in Shear: mé dun dan hoi tai ché biéh dang. Gb s6.

Density:  mdt do. GO s6.

Utilization Factor of Material: h¢ sd" st dung ciia vét liéu. G s6 hodc nhdn niit ] dé
tham khao cdc hé s cho phep

oK

(_:__ancel

Utilization Factor of Material " us [0.87

Tai day, vach den la khoang cdc gid tri chdp nhan dugc. Diing thanh trugt dé kéo
thay déi gid tri. Gid tri duge hién thi trong 6 us. Nhan nit OK chap nhan gia tri da
chon.

Neéu nhén ndt ... bang vat liéu hién ra nhu sau:

! ’:. Sprmg Materml N

iv’ L B Tt o, 9° T @

Material [Ro [MPa] |G [MPa} | Caeff | SigmaUlt47 [MPa]
__11Drawn patented - Carbon steel - 15t class 7650 BOS00 0.5 1570
. 2{Drawn patented - Carbon steel - 2nd class 7850 80500 0.5 1470
. 3| Drawn patented - Carbon steel - 3rd class 7850 80500 . 1390

P Dvawn pate abor) stee ass | 7 7850 2081 ;

__5|Drawn patented - Carbon steel - Sth class 7850 80500 ]

__6Heat treated wire carbon steel 7850 78500

__7|Heat treated wire - Steel 5i-Cr (14 260) 7850 76500

._8|Annealed wire - Steet Si-Cr (14 260) 7850 78500

_9 Heat treated wire - Steel Mn-Cr-Y {15 260) 7850 78500 : 1420
- 10§ Anngaled wire - Steel Mn-Cr-¥ {15 260} 7850 78500 0.6 1310
 11|Drawn wire - Stainless steel Cr-Ni {17 242) 7850 68500 0.5 1270
‘LZ. Drawn tin bronze (42 3016 and 42 3018) 8800 41500 0.4% 125
: 13| Drawn brass (42 3210 and 42 3213) 8500 34500 0.4 89

J e d 2 - - :
Tim vat liéu, ddnh d4u, nhén niit 3 dé khang dinh vat liéu duge chon. Khi dé cdc tham
50 tuong ltng vai vat liéu s& hién ra.
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15.3.2 Két qua tinh todn

Hop thoai ¢6 dang:

- Calculation Results

L.} {smpression Spring Component Generafor : 3

Fée Cippoara Toos bl
B8 od 2@ 7
trous Daes [ Cintorion Aaads |

B m

Wl Correamon Baitoe

S Condtart

Freboaded Sprng Cebecion
Tatal Sprng Deflaction
Lirat Sprng (eflecton
Working Spairs) Dedection

May Alowabis Speirg Deflaction

Limk Test Length of Sgring

Thaoratic Limie Lengeh of Spang

Sorng Limd Force
Endirance Limt n Shexr
Pralond Strees
Flload Sress

Sald Leraph: Stress
0 Speed of vy

Raiar ol Frequany of STFng Suige
Deformarion Enoegy

Space belween Cols of Froa Spirg
Fech of Frea Speng

Wiy Length
ATH | wm SorrgMas
. PREES T ten Sorvey ek Reot

Cic két qua nhy sau:

Space between Coils of Free Spring a: khodng cdch gifta cdc vong ciia 16 xo khéng tdi.

Pitch of of Free Spring
Wahl Correction Factor
- Spring Constant

Preloaded Spring Deflection
Total Spring Deflection
Limit Spring Defiection
Working Spring Deflection:

t: buoc 16 xo khong tdi,
Kw: hé s6 dich chinh Wahl.
k: hdng s6 ciia I6 xo.
s1: dé cong trudc tdi.
s8: dé cong téng.
s9: dé cong gici han.
do cong lam viéc.

Max. Allowable Spring Deflection: d¢ cong cho phép lén nhdt.

Limit Test Length of Spring

Lminf: chiéu dai giéi han thir tdi.

Theoretic Limit Length of Spring L9: chiéu dai giéi han Iy thuyét.

Spring Limit Force
Endurance Limit in Shear
Preload Stress

Full Load Stress

Solid Length Stress
Crictical Speed of Spring
Natural Frequency of Spring
Deformation Energy

Wire Length

Spring Mass

Spring Check Result:

F9: lyc giéi han ciia lo xo.

te:  sic bén moi gidi han tai ché bién dang.
Tl ting sudt tridc tdi.

T8:  iing sudt du udi.

19:  iing sudt chiéu dai cé dinh.

\'A vdn toc toi han ciia 16 xo.

Surge . tdn 56 xuat hién tu nhién si dang lén ciia 16 xo.

W8: cdng bién dang.

I dé dai day 16 xo.

m:  khéi lwong 16 xo.

két qud tinh kiém tra. Tai day hién gia tri True (t6t) hoac False
(khéng an toin).

Néu céc két qua c6 dfu ' 1a bj sai, phai nhap s6 liéu lai.
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khac.

15.4.1.1 Luu trit

Thanh cong cu:

HyNon(k
Placet

Trinh don: File = Save as

Hop thoai xudt hién:

i JAdn f_'gvkmel.:a.l.

LISW Log Fles
Struckealcal

Flg pame: ;CI;o(-caI”. TIaTT 4.1

Save o tope: ;-c;‘ e rr s a s e

15.4 LUU TRU SO LIEU VA KET QUA

15.4.1 Luu tr s6 liéu va két qud tinh todn véo dia

Nhin Save dé luu trit.

Thanh céng cu: ~g
Hop thoai xuat hién:

15.4.1.2 M4 tép sé liéu da luu
Trinh don: File & Open

3 My Docamens

L padim Binxicd.cal
AMkodesk 2 vtmel.cal
. JErang Do Hai

L lnvertor

iJkEAR

ey

jMy Pictures

aNgocLam
*mjnigockan

50ldVersions
A IPHAM HUHG
BV LOg Fles

BT e

i . :;hch“ e v e

Fies ot iype *cal
" Open as raad-only

Tai File name: cho tén tép. Phdn m& rong loai tép nay 1a *.cal.

Cic s6 li¢u nhap vao c6 thé luu dudi dang t¢p vao dia dé sir dung trong cdc cum lap ghép
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Chon tén tép da luu trif s liéu tuong tng clia chi tiét dang thiét k&, nhdn Open ma tep,
S& ligu duoc dp vio cdc 6 nhap liu tuong tmg dé tinh todn. :

15.4.2 Tao van ban két qua tinh toan

Khi di c6 két qua tinh todn nhu §, ching ta ¢6 thé xudt thanh van ban dé theo déi hoac
chinh sira cho viio hd so. C6 thé xuat ra dudi dang vén ban thong thudng hoac dang trang Web.
Trong hop thoai, diung 1énh:

15.4.2.1 Xuat thanh van ban théng thudng:
Trinh don: Tools =@ Create Report

Thanh céng cu: ,
Mot van ban dugc xuat sang dang Text:

B CalcProt.ixi - Natepad

05-17-2005 cCompression Spring componant Generator @ 1
(version 10.0.0)

Spring Load !

Min. working Force F1 = 838,38 N
Max. working Force F8B = 1200 N
Imrking Force F = 838.38 N

spring Dimensions : S
Loose Spring Length LO = 91.592 mm R i
wire Diameter d = 6.3 mm
outside Diameter D1 = 39,203 mm
Mean Diameter D = 32.903 mm
Inside Diameter D2 = 26,603 mn ]
spring Index ¢ = 5,223

Spring Coils

End Cotls nz = 2

Ground Coils zo = 1.5

nNumber of Active cofis n = 6
cotling Direction - right

Spr‘lng Type and Assembly Dimensions :
variable mounting

) L sing

Tai day c6 thé hru vio dia, sao chép, chinh sira v.v...

15.4.2.2 Xuat duéi dang trang Web:
Trinh don: Tools = Create HTML Report

Thanh coéng cu: &
Két qua nhu hinh duéi.
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4} £:\Documents and Seltingsicadcami ocal Sefting.., [ﬁ? &:}

Fie Edt Wew Fgvorils ook lep i
ok . . . »
Wi seash - Favortes
“ 3 - @ EADocuments and SettingsicadcamLocatSef v (5] Go »
-~
| Compression Spring Component
Generator {Version: 10.0.0)
. D5-17-2005
- Guide
Spring Strength Cakulahon - Compression Spring Desion
Optional Check Cakulations:
Check of Bucking
Check of Fatigue Loading
E Spring Load
| Min. Working Force (F1838.38 (N
| {Max. Working Force IFB] 12071 |N
T T s
] bone i3 My Computer

C6 thé xem, sao chép hoac luu vao dia.

155 DUA CHI TIET VAO BAN VE

15.5.1 Pua léd xo véio ban vé

Khi di cé ddy di cdc thong s hinh hoc cdn thiét, mu6n tinh toan lai vin c6 thé thay déi
phuong dn. '

Néu khong thay déi ti€n hanh dua vao chi tiét.

Mo6i trudng 1am viéc dé dua 1d xo vao 1a ban lap ghép (Assembly). Nhan nit

Hnsh trong hop thoai chinh dé dua mdi ghép vao ban thiét k&. Hop thoai hién ra:
»# Compression Spring

RN A

. Standard | Edt * Note  ExtendedData
Views;
“Preload

-Full Load

8 Cuztom load

“Calcudation
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Tai day c6 céc loai chiu tai trong:

Preload: trudc tai.

Full Load: du ai.

Custom Load:  tdi tuy y.

Nhin chon mét trong cdc phuong 4n trén.
Nhén Edit dé xem va c6 thé sira cic thong s6:

.3 Wite Diameter
Outside Diameter
Inside Diameter

Tai day nhimg gié tri nao hién rd thi c6 thé thay d6i bing cich gd gid tri khéc vao 6 d6.
Nhin niit Disign d€ quay lai tinh toén.
Nhin nit Generate dé dva vao ban l4p.

15.5.2 Chinh sta 1o xo

Ciing giong nhur cdc d6i tugng hinh khdi khdc, 1d xo ciing ¢6 tén trong trinh duyét.

Y ot -

“ passembly view
@ Assemblyt.iam
- [f5.] Representations
#-{_] Origin
(] Comprassion Spring 39.203:1
T
Téa 10 xo0

Nhén phim phai chudt vao tén Id xo cén sta, chon Edit. viéc chinh sira giéng nhu cdc chi
1i€t khdc.
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CHUONG 16
THIET KE LO XO KEO - EXTENSION SPRING \

Lua chon hoac tinh todn 15 xo kéo hinh try chuén. Tinh toan bao gom:
- Gi4 tri {ing sudt 16n nhat
- Ung sudt cat khi tai trong toan phén (ddi véi 10 xo chiu ing suat do dao dong)
- Kiém tra do an toan chiu xoén
- Tan 0 tu kich thich cta 1o xo
- Van t6c tdi han (ching han nhu va dap ren do quén tinh)
- D6 dai thir nghiém han ché ciia 16 xo chiu nén
- Kiém tra ting suét khi ti€p xiic giita cic vong.
Lo xo kéo 1a mot 16 xo xoan hinh tru véi cdc vong day tiép gidp véi nhau cé kha nang
chju ngoai lyc d6i tdc dong timg phan theo tryc cia né.
Cong thiic tinh todn dugc trinh bay tai Chuong 12 - Phan L.

161 KHOI TAO CHUGNG TRINH

Khai dong Design Accelerator, hop thoai xuat hlen

Dcl;gn.imlerdlnr
Eie wew Cpkex bk

Ehk kM OO

Slandewds 158 v Conlenl yekecicn \Cmmmlﬁmalus

. Componert |
S
t‘.u Erguers H

Jowiy
Shah{c
Basrg:
Swegs 7T
Tigrniey N
+ Bawm G
- Cekertnn ) Enatled you 10 skt o caloniate A
Yol ; é wandud tenton cibad® ol springs

Touzan Spurg

Tre cbdanon erustetnies te
Flate M g charactensbet Maxnun
. R 10255 vake Shear tliess n b load.

Extersion Spring Comproork Ganecalts  ltem counk; 23

Tai 6 Standard nhan mit v chon tiéu chudn k¥ thuat. Trong vi du nay chon ISO.
Tiép theo chon theo thit tu dudi day:

‘u' Design Accelerator
Hop thoai hién ra:

1 dxtension Spring Cempanent Generatar 2 1- 14

Nt sty

Sekect Sarverator ivel
7 emper
< Errme
b Expet

¥ Lanch Bl g

Tostntnue, chi Na.r,

Tai day chon mitc do sir dung:
® Designer - nha thiét ké.
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® Engineer - ky su.

® Expert - chuyén gia.

Chon ® Expert - chuyén gia, s& c6 ddy du cdc thong sd dé tinh todn thi€t ke,
Nhan Next dé tiép tuc.

Hop thoai tiép theo:

Sorrg Tron Trpuk of sacembly dwreitrg
i b Prehers m‘m Frat-a
“ Witas Presress AL
Seing Resngen Caicudnnn “ ARy
* i b T
 SoreCoed Cabriten 3 hameton Y i ek Lesbed
ook Ferces Cakcataton o i Moweble Lsmeer Vohee o Spadhied
R Hn i Quetar S aa’ e

3 E, Mnemebds Lumeaug - o LT, o, O, Faok 7 Py Aliyeaddy oot Yolot = Sz

¥, ety Peswriam, bl 2 4,00, 1, © .

Eo9 o> & ik o, Assendey Cmeeons. Hool, - Aable Denetes Ry ge 5 Specdied
10707 -5 1, LD, 0, ASzEmtY Dimansare

T OFS, D, SgserdRy (6., ook -3 d 0.0, F) .

Workig Siing Lengh . Geworana: Gt €2t aea sping 13 108 speciied wang ked

e dwomaks

. Maud

Pay 12 hop thoai dé chon cdc diéu kién ban ddu (muc tiéu) cho tinh todn thi€t ke,

Bang nay tdn tai song song vdi bang nhap s6 liéu va tinh todn. Mi 14n thay ddi cic tiéu
chi tai bang nay, bang nhap s6 lidu thay déi theo dé phi hap v6i lua chon.

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

Trinh don: Tools = Guide
Thanh cong cu: &=

16.2 CHON MUC TIEU TINH TOAN

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

Nhém Spring Type - kiéu 16 xo
Chon mét trong hai kiéu sau:
® With Prestress: cd iing sudt trucc.
® Without Prestress: khiong cé ing sudt truoc.

Nhém Spring Strength Caculations - tinh tozn sifc bén ciia 1o xo

Cic muc tiéu tinh todn nhu sau:

® Extenssion Spring Design: thiét ké (6 xo.

® Spring Check Caculation: tinh todn kiém tra.

® Work Forces Caculation: tinh todn luc tdc dung.

M&bi muc tiéu tinh todn tai day s& din dén sy thay déi viéc nhap s6 liéu tai cic nhom khdc.
Chiing ta s& nghién cifu cho timg trudng hop tai phdn nhép s6 liéu va tinh todn dud day.

Nhém Working Spring Length - do dai lam viéc cia 1o xo
Chon mot trong hai ciach cho do dai nhu sau:
© Automatic: do dai ti dong tinh ra.
® Manual: cho gid Iri truc tiép.
Nhom Spring Index - chi sé ciia 16 xo
Cédc muc tiéu tinh todn nhu sau;

®@d,D->c chod, Dtinhc .

@d,c>D: chod, ctinh D.
¢ - chi 56 cha 10 xo duoc tinh theo cong thitc: c= D/d. D va d 1a céc dudng kinh 1o X0 va

duong kinh ti€t dién day 16 xo (xem hinh v€).
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Nhom Input Spring Diameter - cho duong kinh

Céc phuong dn nhdp dudng kinh nhu sau:

@ Input of Outside Diameter D1: nhdp duong kinh ngodi cing.
nhdp duong kinh trung binh.
nhdp dwong kinh trong.
Chiing ta nghién cttu timg trudng hgp mot.

Dudi day l1a hinh minh hoa cic kich thudc cua 10 xo.

® Input of Mean Diameter D:
® Input of Inside Diameter D2:

La

L1

Ly

_/ F1
Ws Fe

fa

16.2.1 Tinh to@n sc bén theo muyc tiéu: Extension Spring Design - thiét ké

16 xo kéo.

Tai hop thoai Guide chon @ Extension Spring Design. Cic tham s6 clia phuong én nay
duoc hién thi ngay trong hop thoai nhu hinh duéi.

i Guide

Spring Type
7 vk Pregress
& without Frestrass

Sprng Sterrh Caoulalon
+ Fatenmon Sceing Design
<7 otk Forces Caouabn
tresign Type ‘
# F, Assembly Dimerssaons --> d, L0, i, ©, Hook
" £, Assembly Dimensiong, Hook - > 4, L0, n, D
T F, D=5 dy LDy p, Assembly Dimensions, Hook,
" F, 0, Hook -3 d, L0, n, Assembly Dimensions
-7 F&, [, Assombly Dim,, Hook --> &, 10, i, FL
Workng Sporg Length
¥ Automatic
7 Marual

- lopuk of assembly dimensions
Lo -ng
BRE A EERRTR
R, 8-> H
. Design of Spring [lameter
17 Dhamatar Yakut i not Limded
§ i Mg Alowable Dameter Vol s Sooafed
- § pn. Jruade Draroter
D€ Mogmom Sliowsble Gismater Yol b Specified

L6 Adpmabk: Dismoter Rarge is SpecFied
R PRI

Dimension design of extersion wrirg fir the specfied spring kad

Cac nhém mdi thém vao nhu saw:

16.2,1.1 Design Type - dang thiét ké&

Nhan chon mot trong cdc dang sau:

® F, Assembly Dimensions —> d, L0, n, D Hook: cho tdi trong F, cdc kich ldp rdp, tinh d,

L0, n, D va méc.

O F, Assembly Dimensions, Hook —> d, L0, n, D: cho tdi trong F, cdc kich ldp rap, méc,
tinh d, LO, n, D. Cic kich thudc nay dugc mirh hoa trén hinh 1.

Phan nay gidng hét trudng hop trén.
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Cic tham s6 cho phwong an nay dugc hién ra:

Design of Spring Diameter. -
¢ Diameter Value is nok Limited

77 Minimum Allowable Diameter Value is Specified

LT

- 77 Maximum Allowable Diameter Value is Specified

. & Allowable Diameter Range is Specified

. Reguired Mean Diameter D' 120 7 mm

Allowable Deviation [5_"”—““ %

Trong nay lai ¢6 cic phuong 4n cho dudng kinh :
© Diameter Value is not Limited: gid i duong kinh khong han ché.
® Minimum Allowable Diameter Value is Specified: che gid tri nhd nhét ciia
duong kinh. O nhap gi4 tri dudng kinh trong nhé nhat hién ra.

Min. Inside Diameter Dzmin j0.8  mm
@ Maximum Allowable Diameter Value is Specified: cho gid tri lén nhdt ciia

duong kinh. O nhap gia tri dudng kinh ngoai 16n nhat hién ra.
¢ Maximum Allowable Diameter Value is Specified;

Max, Outside Diameter Dimax fzrﬁflmmm mm
©® Allowable Diameter Range is Specified: che khodng xdc dinh cia duong
- kinh. '
f* pllowable Diameter Range is Specified
Reguired Mean Diameter -' ) ]Ea" ---- " mm
Allowable Deviation ' E T oy
Che 6 dutoc kich hoat 12 B U .
Required Mean Diameter: ducng kinh trung binh.
Allowable Deviation: sai léch cho phép (tinh bang phdn traim %)-

® F, D —> d, L0, n, Assembly Dimensions, Hook: cho tdi trong F, D, tinh d, LO, n, cdc kich
thieée ldp rdp, méc.
®© F, D, Hook —> d, L0, n, Assembly Dimensions: cho tdi trong F, D, méc, tinh d, 10, n, cde
kich thudc ldp rdp. Cac kich thu6c nay duoc minh hoa trén hinh vé.
‘Hai phuong dn nay c6 cdc tham s6 nhap vao gidng nhau
Cic tham s6 cho phuong dn nay dugc hién ra:

Design of Working Deflection
" Mahie of Working Deflection is not Limited:
¢7 Min. Value of Working DeFlection Specified

- {7 Max. Value of Working Deflection Specified
© ™ Algw. Range of Working Deflection Specified
I R et
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® Value of Working Deflection is not Limited: gid tri dé cong (bién dang)
khong han ché’

® Min. Value of Working Deflection is Specified: cho gid tri nho nhdt cua gid \

tri do cong (bién dang). O nhap gi4 tri hién ra.
& Min. Value of Working Deflection Specified;
Min. ‘Working DeFlection Hmin =u 1 mm
© Max. Value of Working Deflection is Specified: cho gid tri lon nhdt cia gid
tri d6 cong (bién dang). O nhdp gia tri hién ra.

¢ Mayx. Value of Working Deflection Specified:

Max. Working Deflection Hmax {100 mm

@ Allowable Range of Working Deflection Specified: cho khodng xdc dmh cia
tri do cong (bién dang).
o ,O.IIow Range of Working Deflection Specufled‘

Reguired Working Deflection H ;25 . mm

Allowable Deviation §5 %o
Cac 6 dugc kich hoat la:
Required Working Deflection :  dé cong cdn thiét.
Allowable Deviation: sai léch cho phép (tinh bang phan tram %).
® F8, D, Assembly- Dim, Hook --> d, L0, n, F1: cho tdi trong F8, D, cdc kich thudc ldp rdp,
mdoc, tinh d, L0, n, Fl. Cac kich thuéc ndy dugc minh hoa trén hinh v&.
Céc tham s6 cho phuong 4n nay duoc hién ra:
Input of Spring Diameter
¢~ Input of Qutside Diameter D1
¢ Input of Mean Diameter D
. # Input of Inside Diameter D2

Chon mét trong cdc phuong an:

® Input of Qutside Diameter D1:  cheo gid tri duong kinh ngodi.

® Input of Mean Diameter D: cho gid tri duong kinh trung binh.
® Input of Inside Diameter D2: cho gid tri duong kinh trong.

16.2.1.2 Input of Assembly Dimensions - cho t& hgp cac kich thuéc

Tai day c6 cac phuong an cho gid tri:

OH L1->L8.

®H,L8->L1.

®©L1,L8->H. _ /
Ciac kich thude nay duge minh hoa tai hinh vé.

16.2.2 Tinh toén siic bén theo muc tiéu: Spring Check Calculation - finh
kiém tra 16 xo kéo.

) Tai hop thoai Guide chon @ Spring Check Calculation. Cic tham s6 cta phuong dn
nay duoc hién thi ngay trong hop thoai nhu hinh dudi.
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Spng Type Speng Index

1 YD Presirais @m@ | g De-ae

e Witheut Prestress T dig->D

Speng Strength Caliudalon - . Input of Spring Drameter

" Ertension Spring Design < trgut of Oukside Diameter D1

s Sprng Chedk Calculyion @ Inpot of Mean Diameter

" Work Forces Caicukation o 57 Inpug of Inswde Oiameter 132
- Speing Length Working Spring Length

Spnerg  Auomatic

e -rn " Marus
B 1 A B
Mﬁernfspthg(&furthemfiedhitm.thwﬂdwmmmx\dmdmmm

Trong hop thoai ¢6 nhém Spring Index nhu da gi6i thiéu & trén.
Nhém Spring Length - do dai Id xo

C6 cdc phuong dn nhap 56 liéu vio va két qua tinh duoc:

®o,n->L0.

®©L0,0->n.

® L0, n->o0.

Ciéc kich thuéc nay duge minh hoa tai hinh vé.

16.2.3 Tinh todn siic bén theo muyc tiéu: Working Factors Calculation - finh
cdc hé s3 Iadm viéc.
Tai hop thoai Guide chon ® Working Factors Calculation. Cic tham s6 cia phuong dn
nay dugc hién thi ngay trong hop thoai nhur hinh dusi.

Lulde )

sorng Trpe . .

< pthPeshess m faay

& Wik Prtress ke vg

S Frergehs Cakeulaten " wyanag

" Eeneon Song Desgn iy ender

¢ goring Ched Calaution g oere

“+ Wakface Cakdab T

irged. of asseomtly d-enires Igns of Sperg et
Hioig

¢ g of sk Dowrer 51
<& gt o Han Diavster I
< It of Insle Darvsew 57

6 IR LR
AR g

ring * tor f apr serng anifdy
Loadoei spuin

Cac nhém chon phuong 4n ciing di duoc gi6i thiéu tai cdc phén trén.
Chiing ta nghién cifu tiép hop thoai nhdp s6 li¢u dé tinh todn theo cdc muc tiéu di chon.

163 NHAP SO LIEU VA TINH TOAN

Hinh v& minh hoa céc kich thuéc cén tinh todn clia 19 xo kéo.

Viéc nhap s6 ligu d€ tinh todn dugc trinh bay theo phuong thic:
Cac 0 nhap s6 ligu durge kich hoat phu thudc vio muc tiéu tinh todn.
Trong hop thoai dé tinh todn thiét k& c6 cic muc:

Input Data - nhap sé liéu. __

Calculation Results - két qua tinh toan.

Chiing ta nghién cifu timg muc.

16.3.1 Nhap s6 liéu - Input Data

V&i muc tiéu tinh todn da chon, hop thoai nhép s6 liéu vi tinh todn co6 dang:

512

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

wlension Spring Companen Generatar @ 1

e Ciobours Tods el . . ..
: W BEe B0 pwe o e ]
e S [rgux Do | Cacubation Resuks | ’
SR Spong Losd o -
E . Waring Force E e 7, ™
: k May. Worhing Force : . e IR SR ) H - \
F Waouhaw) Force E : =i = e S
. 5“’- ) S [anerzons L
g ‘Wire [Ramator d %3 _Tjmm

Lot Spung Length wilgas " mm  Hergdok .
Qutside Dameter v) 51597 o Rounting of Cod Number il_______ e
Mean Coameter D 829w ;T Colshumbe nfin
[nside Dhameter 02 21897 wam | CodegDestion
Sy indec cael " seropmstanyt
Asspmbiy Dimensons : Maerd her ol
Prebsaded Sprrg Length L2077 - Akvabie Toesiorad Sess MPa
Fuly Lavdod 30 Length 185038 men | Moduks of Elssticty n Shese T
Working Sroke Wi T e Densty “vaim3
Workng Spang Length ' T ielgston Fackor oF Mataria H
ob A S Spein Frostress
Hon- spechad 1ok Tvpo e
s g Pt o L R
S Hook Hewght - o 2ist4  men - MeadBch tise02 o

Nhém Sping Load - tai trong 10 xo.
Trong nay cé cic tham s6 duge nhip s6 liéu theo cdc trudng hop chon muc tiéu tinh todn.

Min. Force F1: luc nho nhat. Go s6.
Max. Force F8: luc lon nhar. GO s06.

Working Force  F: luc tdc dung.
Cic 0 nay khong duge kich hoat néu tai hop thoai Guide chon @ Working Factors
Calculation.

Nhom Spring Dimensions - kich thudc 16 xo
Cic kich thuéc nay ciing phu thudc vio muc tiéu tinh todn. O nio bi m& di 1a két qua tinh
dugc.

Spring Dlm-ensmns
Wire Diameter
Laose Spring Length
Outside Diameter
Mean Diameter
Inside Diameter
Spring Intex

Wire Diameter d: ducng kinh tiét dién ddy 16 xo. Go s6 hodc nhin nit w dé chon céc gia
tri cé san.

Loose Spring Length  LO: dé dai 16 xo liic khéng bi kéo. Gd 0.
Ouside Diameter D1: duong kinh ngodi. Go s6.
Mean Diameter D: duong kinh trung binh.
Inside Diameter D2: duong kinh trong.
g Spring Index C: chi s6 ctia 1o xo.
Néu cdc gia tri khong phi hop, cic s6 ¢é mau do.
9 Nhém Assembly Dimenssions - cic kich thuéce 1p ghép
s - Assembly Dimensions
. Preloaded Spring Length L1 ﬁuza_w mm
] Fuly Loaded Spring Length @iz mn
- Working Stroke H lllJ T
Working Spring Length Lhao tm

Cdc tham s8 nhu sau:
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Preloaded Spring Length L1: chiéu dai khéng tdi. G s6.

Fully Loaded Spring Length L8: chiéu dai dii tdi.

Working Strocke H: buce gidn. G6 6.

Working Spring Length L: chiéu dai lam viéc ciia 1o xo0. Go $6.

Cic 6 nay duoc kich hoat hay khong phu thugc vao cic trudmg hop chon muc tiéu tin}
todn. ,

Nhom Spring Hook - moc 10 xo

Spring Haok :
{Nan-speciﬁed Hook Type ~ __j
Hook Height Factor ko {lml]_é‘l ,
* Spring Hook Height o Eé_.'gﬁ“km mm

Mic dinh 12 Non-Specified Hook Type: kiéu méc khong xdc dinh. C6 thé nhan nit .-_J
dé chon céc kiu méc:

- ltsox lfpc
T e RElepInSre Fuliop bt
FI IS 1" (\, : ’ZITNEF‘
d‘ni; F&R:J Sy
Poenossensn,  e=02ell% (o _:....‘f.=..‘.9§f'”{‘, .

AradHar : Deathy mart Rl g 7‘“‘* RASEARE T e it ek Ty
Shy Ol Eh) p g o
'1 d.u. 4 .
S=l20- :ad 75 oxb 7 :
mrvd o 4. 30 0 3w 4. Bm 4 [:_:{;!
Sl

Nhén trdi chudt vao niit cdn chon, nhdn OK, tr& lai hép thoal chinh.

Céc tham s6 nhu sau:

Hook Heigth Factor  Kko: hé s6 chiéu cao ciia méc.

Spring Hook Heigth  o: chiéu cao ciia méc.

Céc 6 ndy dugc kich hoat hay khéng phu thudc vio cic truong hop chon muc tiéu tinh
toan.
Nhom Spring Coils - cic tham s0 ciia 6ng xodn

Céc kich thude nay ciing phu thudc vdo muc tiéu tinh todn. O nio bi m& di 1a két qua tinh
duoc.

Spring Coils
. i T
. . | i
Tetal Coils Number n fll:l
Jaght

. Loiting Direction

n: 6 vong ditoc lam tron s6.
$6'vong lam viée.
chiéu cita 1o xo. Nhén niit v d€ chon:

Rounding of Coil number
Number of Active Coils:
Coailing Direction:
right: chiéu phdi.
left:  trdi.

Nhom Spring Material - vit liéu 10 xo
O Material mac dinh 1a User, ngudi dung nhip cdc tham sd cia vat liéu:
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- -Spring Material g o

: Material %User ___j _

: Allowable Torsional Stress TA 785' T Mpa '

Modulus of Elasticity in Shear G Bﬂgaflm—_ﬂm MPa ' \

' Density pleso  kgm3 |

Utilization Factor. of Material : us [0.95 . :] |
Allowable Torsional Stress TA: ing sudt xodn cho phép. GO s6. ;
Modulus of Elasticity in Shear G:  mo dun dan héi tai chd bién dang. GO s6.
Density p:  mdt dj. GO s0.
Utilization Factor of Material us: hé s6 sit dung ciia vt ligu. GO s6 hoac nhén

ndt ..t dé tham khao céc hé s6 cho phép:

e Ay T 1 2 T .8 T8, Ao TN AP 1 oo o S e T L PP B

! Recommended Value of Material Utitiz

Tai dy, vach den 12 Khoang cdc gid tri chap nhan duge. Dung thanh truot d€ kéo
thay d6i gi4 tri. Gid tri dugc hién thi trong 6 us. Nhan niit OK chap nhan gid tri da
chon. ,

Néu nhin ntt wmi bang vit liéu hién ra nhu sau:

£ Spring Material

B sfE R BrE, 3T 0

Tmaterial Ro IMPa] |G [#4Pa] | Coeff | Sigmaliita? {MPa)
1 [Drawn patented - Carbon steel - L5t class 7850 B80S0 0.5 1570
2| Drawn patented - Carbon steel - 2nd dass 7850 BOSO0 0.5 1470
3| Oravn patentad - Carbon steel - 3rd class 7850 80500 0.5 1390
4| orawn patented - Carbon steel - 4th class 7850 80500 0.5 1390
5| Drawn patented - Carbon steel - Sth dass 7850 80%00 0.5 1g70
6]Heat treated wire carbon steel 76850 18500, 0.6 1240
7 Heat treated wire - Stee] Si-Cr (14 260) 7850, 78500 0.6 1720
8| Arnealed wire - Steel Si-Cr (14 260} 7850 76500 0.6 1420

9] Heat treated wire - Stesl Mn-Cr-¥ {15 260) 7850 76500 0.6 L1420
10] Annealed wire - Steel Mn-Cr-¥ (15 260) 7850 78500 0.6 1310
11 | Drasar: wire - Stainless stee] Cr-Ni (17 242) 7650 68500 0.5 1270
12 | Drawn tin bronze (42 3016 and 42 3018} 8800 41500 0.45 125
13| trawn brass (42 3210 and 42 3213) 8500 34500 0.45 89

. . . - U 2 g2 . . .« gs oz
] Tim vat liéu, didnh d4u, nhin nut E dé khang dinh vat liéu dugc chon. Khi dé cac tham
sO tuong iing véi vat liéu s€ hién ra.

Nhém Spring Prestress - Gng sudt trude ciia 10 xo

Spring Prestress e -
Initial Tension FO {248.527 N

Free State Stress 70 ’IEE‘“BMW_:} MPa
Theoretic Thread Pitch t 6.3 mm
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Cic tham s6 cdn nhap phu thu¢c vao chon muc tiéu tinh todn:
Initial Tension FO: sitc cang ban ddu.

Free State Stress t0: ing sudt trang thai tw do. Go s3 hoac nhan niit &_E

dé chon cic cap 56 tu’ong u‘ng
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,hiénra bang

Remmmended lnmal Tensu:m for Spemfled Drameters

5 i o«
I ] ¥ E P Y ] t ' ) i
Cancel |
Initial Tension 239.79 N
Free State Stress 70 {93.4 MPa

Dung thanh trugt dé kéo thay déi

OK chap nhan gid tri di chon.

Theoretic thread Pitch t; budc 16 xo Iy thuyét. Go s6 hoac nhén niit mj » hi¢n ra bang
~dé chon s6 bang thanh truot:

gid tri. Gid tri dugc hién thi trong 6 twong ting. Nhan ni

Thread Pitch t 5,903

Nhin mit OK ch4p nhan gid tri d3 chon.

16.3.2 Két qua tinh toén - Calculation Results
Hop thoai c6 dang:

:1 Extenslan Spring Component Generalor 1
e Cionoard Toos  tioip
8 a» El % m

Waht Corraction Fackor

Siring Constant

Length of Coled Part

Lim& Spring Length

Predoaded Spring Deflection

Total Spring Detlection

Defloction in Limdt State

Spring Limkt Force

Prefoad Stress

Full Load Stress

» Nsturel Frequency of Spring Surge

Deforhatm Energy

Developed Wire Lenpth without Hooks
Spring Mass vl hout Hooks

Spring Check Result

Lo {lal6s

mm
s1 3887
€ 0359

9 2524

RIL R

2]

e e e
Tive
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Cic két qua nhu sau:
wah! Correction Factor
Spring Constant
Length Coils Part
Limit Spring Length

Kw: hé sé dich chinh Wahl.
K: hdng 56 ciia 16 xo.

Lz: khodng cdch giita cdc vong cita 1o xo khong tai.
LO: chiéu dai gici han cia 16 xo.

preloaded Spring Deflection $1: dé cong trudc tdi.

Total Spring Deflection
Deflection in Limit State
Spring Limit Force
Preload Stress

Full Load Stress

Natural Frequency of Spring Surge f: tdn s xudt hién ti nhién sir ddng lén cua 1o xo.

Deformation Energy

Developed Wire Length Without Hooks I: dg dai khai trién cia day lo xo

s8: do cong tong.

$9: do cong gidi han.

F9: luc gidi han cia 1o xo.
Tl: tng sudt trude tdi.

T8: iing sudt du tdi.

W8: cong biéh dang.
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Spring Mass without Hooks  m: khai luong 16 xo khong ké moc.

Spring Check Resuit:

Néu cic két qua c6 ddu ' 12 bj sai, phai nhap s6 lieu lai.

két qud tinh kiém tra. Tai day hién gid tri True (t6t) hoac False

(khong an toan).

16.4 LUU TRU SO LIEU VA KET QUA

16.4.1 Luu trir s6 liéu va két qud tinh todn véo dia
Céc 50 lieu nhap vao c6 thé luu duéi dang tép vio dia dé sir dung trong cic cum lip ghép

khéc.

16.4.1.1 Lutu trit

Trinh don: File © Save as

Thanh cong cu:
Hop thoai xuat hién:

Sawn [y bocmeay T ey e
5 “Landen E I
S adtodest
My Recent ~30arg [uc Ha
UW1 ilmestor -
4} L)
' eyt
Deskiop - Aty Prckures
.i.aHgocLam
7 Lipngoctan
" D’ ) DhdVersions
y Documends PG
N 3SW Leg Files
58 T rucicalid
_‘fjj T true )
Hy Computer
“) Fie pame Chol ca h ":
My Hotwotl  Save as bpe. o Ti
Places

Tai File name: cho ten tép. Phin mé ro

Nhin Save dé luu trir.

ng loai tép nay Ia *.cal.
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16.4.1.2 M3 tép s6 lidu da Ivu
Trinh don: File = Open

]
Thanh cong cu: e
Hop thoai xuét hién:

o —tadm gjlmtl:d;cd )
L5 CiMrodask Hitmo.col
My Focant "D Do M
OW’ AlMnwentor
tée} e
Oesklop sy Ptures
A ZNguoLam
£ angadtan
” l; : Lk earsions
crrvemnends - st
i dSW Log Fles
[ E-
it
My Computer
ﬁgj Fie pune A
My Network,  Flez of ype: fed T = L Seeel
Placas I Cpen at foackonly

Chon tén leb da Iuu trif 56 lieu twong Ung cia chi tiét dang thi&t k€, nhan Open md tep.
S6 liéu dugc 4p vao cdc 6 nhap lieu tuong-ing dé tinh todn.

16.4.2 Tao van bén két qud finh todn

Khi da c6 két qua tinh todn nhu Y., chiing ta c6 thé xust thanh van ban dé theo d&i hoic
chinh stra cho vao hé s0. C6 thé xust ra dudi dang van ban thong thudng hodc dang trang Web.
Trong hép thoai, dimg lénh:

16.4.2,1 Xuit thanh vin ban thong thudng:
Trinh don: Tools = Create Report

Thanh cong cu: “

Mot van ban duge xust sang dang Text:

B CalcProt.tnt - Notepail

05.7122005 |
fversion 3

Evtension Spring camponant censrator Ei §
N

spring Type ;
withour Frestress
Initia) Tensfon k0 « 0 N

spring Lead
Min, working Force Fl 489,43 N
Hax. wWorling Force £B = 1199.87 N

spring pimensions ;

Loase Spring Length LO - 116,498 mn
wire ptameter d » 6.3 am

outslde plameter 0] - 34,593 nm
Hean olameter b« 28,203

Inside Dlameter o = <1.993 mm
spring tndex < w 4,401

spring calls

Total coils Number n = 10
Theead Pirch ¢t = 9,903 mm
col Mng pirection - right

Tai day c6 thé i vao dia, sao chép, chinh sira v.v...
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16.4.2.2 Xuat dudi dang trang Web:
Trinh don: Tools = Create HTML Report

Thanh cong cu:
K&t qua nhu hinh dudi.

108y
B ESt Yew Fiomes lods pep -3

St At -
K5 RD a e Sewth o Pavakes

o B Bt e Setlegadonlieca o - B3 G0 1o 7

' Extension Spring Component
Generator (Version: 10.0.0)

05-21-2005

Guide
Speing Type - Wihnaut Prastress
Spring Strength Caloulation - Spring Check Cakulstion

Spring Load

M. Workng Force [F1] <50.63

Max, Workng Forcy (FB| 1259 62|
Wk e Force F |4223 [N

=

¢ y
K bone 4 My Computer

C6 thé xem, sao chép hoac luu vao dia.

165 DUA CHI TIET VAO BAN VE

16.5.1 Dua 1d xo vdo bdn vé

Khi di c6 ddy di cdc thong s6 hinh hoc cén thiét, mun tinh toén lai vdn cé thé thay dai
phuong édn. '

Néu khong thay déi ti€n hanh dita vao chi tiét.

Moi trudng lam viec dé dua 16 xo vao la ban liap ghép (Assembly). Nhén nit

_._W_,.J.:_i:'j'_iﬂ"_____] trong hop thoai chinh dé dua m6i ghép vao ban thi€t ké. Hop thoai hién ra:

@2 [xtension Spring

Mmoo WE

Standsd  EGt - Noto : ExtendedDatal
P Views:

Full Load
; Custom load : P g?
i Calcuiation o BTN

_ﬂ
el
_—

[ Design I [_generale ]

Tai day c6 cdc loai chiu tai trong:
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Preload: truoc tdi.

Full Load: dil tdi.

Custom Load:  tdi tuy y.

Nhén chon mét trong cic phuong an trén,
Nhan Edit dé xem va c6 thé sita cdc thong s6:

- Extension

Tai day nhitng gi4 tri nao hién 15 thi c6 thé thay d6i bing cdch g6 gi4 tri khic vio 6 d6.
Nhan nit Disign dé quay 1ai tinh todn, -
Nhén nit Generate dé dua vio ban lap.

16.5.2 Chinh sta 16 xo

Ciing gidng nhu cic doi tuong hinh khéi khic, 16 xo cling c6 ten trong trinh duyet.

Lo x0 cé mée

(fs Assembly1.iam
+ {fi) Representations N

£ Extension Spring 34.593:1 v
#: ] Extension Spring 34,593_1:1

Lo xo khong mée

Nhan phim phéi chuét vao tén 16 xo cdn sita, chon Edit.

viéc chinh sira giéng nhu cde chi
tiét khdc.
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CHUONG 17
THIET KE LO XO XOAN - TORSION SPRING

Gitip thiét ké va kiém tra 15 xo xoan ché tao tir day luyén nguoi hoac thanh c6 tiét dién
tron. Chiing ta c6 thé nhap cic lyc, momen, hodc cénh tay don clia luc. Phdn tinh todn bao gém
mot ban liét ké cdc vat liéu phdt hop v6i cdc loai 106 xo nay cing véi nhifng déc diém do bén cla

- [ chiing.

Cong thifc tinh todn dugc trinh bay tai Chuong 12 - Phan 1.

171 KHOI TAO CHUONG TRINH

Khoi dong Design Accelerator, hop thoai xuit hién:

*J Design Accelerator

Eie Vww Oplons Help

Standads. 150 v Cortent selechon: ™ Compment Generators e
N Componan Gersialonr ) ! )

P Mechanical Caiculslors “ S}
- €2 Engneei’s Handbook _

* Joande

"

Estergion Sping

Shaft Component Genetatc:'

3 Spiings

+ Trargtrecoon Mechansme Paveer

w  Beam Component Geneigli T Userkfo . L

+ . Cokmn Component Gener:'! Enables you lo desgn and check helcal tortion A

. T C ok : . $pings marcdactured ram a colddomed vare of

Prat Tvl:hs\lchiu&t- —Qi} :cnculy sechon sadz. You can enter hocces,
o ;o\l maments, of ams of losces List of masials ’

< LE ssustabile I thase sping types incluckog thew %
Toeswh Sumtum\erl&en«aku ’ ’ ’ Rem count: 23

Tai 6 Standard nhé&n niit v chon tiéu chudn k§ thuat. Trong vi du nay chon ISO.
Tiép theo chon theo thit tu dudi day: '

** :
R Design Accelerator = » Component Generators
Hop thoai hién ra:
3 B e ———
Levei setting
; Seloct Genevator lovel
" Dsigner
" Engneet
A Eypert

v Launch st Startup

To contrne, click Mext.
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Tai day chon miic d6 sir dung:

® Designer - nha thiét ké.

© Engineer - ky su.

® Expert - chuyén gia.

Chon ® Expert - chuyén gia, s& c6 ddy dii cic thong s6 dé tinh todn thiét ké.

Nhan Next dé tiép tuc.
Hép thoai uép theo:
o (:u:dc
Sping Type Direction of Spring Load
% Kiose wound S ﬁ‘ﬁﬁ & A Lood Cols the Sprng ;@
* Lovsa-wound Spring " AtLoad Uncoils the Sprng
Sping Arms i . Method of Spacification the Load
i Strasght Torsion Arms 7" Determining the Spring Working Forces.
7 Workeg - Strsight, Supporting - Hook 2 ™ Determining the Biending Moments
" working - Hook, Supporting - Stracht ) ) : lnpmofhsserrﬂybtmnm
< Strawght Hook Arms Bgnded @& M, Deflect., Angle of Work. Stroks -+ > Max. Deflect,
Spring Strength Cakulation . . 7 tay, Deflect., Angle of Work, Stroks -- > Min, Deflact,
 Torsson Spring Design I iy Anguiar Deflactions — > Angle of Working Stroke
" 5onow Check Caloudation ‘ Design of Spring Diamater - ' -
¢ Wogk Foress Calcuiation ¢ Diameter Yok bs not Limked

o : o 4™ Mininum Allowsble Dismater Vakse is Spegified
17 Chedk; of the Spring Mounting Dimensions e R

Desgn Type : o1 €7 Max, Allowable Diameter Vahe s Spegfied
7 FB, Assembly Dimensions --> d, n, B, F1 . S e [
7 F, Rngle of Working Stroke —> d, n, D, Am Deflections -1 & Alowsble Dinmeter Range ks Spactied

F, D --» d, n, Assembly Dimensions © Reguired Moan Diameter o {2.6..“.‘,V“_‘
¢ Fg, D, Angle of Wark. Stroke --> d, n, F1, Deflettions _ [ Alowable Deviation ETTTT 4
Anguier Deflaction of Working A - - . Susk abls spring diameter that s the nearest to the demanded diometer Y, is ded
P for the spetified Joad and spring assembly dmensiors

Day 1a hop thoai dé chon cdc diéu kién ban ddu (muc tiéu) cho tinh todn thi€t ké.

Bang nay ton tai song song véi bang nhap s& liéu va tinh toan. Méi I4n thay déi cdc tiéu
chi tai bang nay, bing nhap s6 liéu thay déi theo dé phd hop vdi Iya chon.

Néu khong thay bang nay xuét hién, c6 hai cich d€ hién thi;

Trinh don: Tools = Guide

Thanh cong cu: =

17.2 CHON MUC TIEU TINH TOAN

T hop thoai trén chiing ta chon cdc muc tiéu tinh todn nhur sau:

Nhém Spring Type - kiéu 10 xo
Chon mot trong hai kiéu sau:
@© Close-wound Spring: cdc vong sat nhau.
® Loose-wound Spring: cdc vong khong sdt nhau.
C6 cac hinh v& minh hoa bén canh.

Nhém Spring Arms - kiéu c4n (tay don)
Chon mét trong hai kiéu sau:
® Straight Torsion Arms: hai cdn thing.
® Working-Straight, Supporting Hook : cdn lam viéc thdng, cdn tua c6 dang moc.
© Working-Hook, Supporting Straight : can Iam viéc ¢6 dang méc, can tya thang.
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® Straight Hook Arms Bended : cdn thdng, cdn c¢6 dang méc déu bi uén cong.
Cé cdc hinh vé minh hoa bén canh.

Nhom Spring Strength Caculations - tinh todn sifc bén coa 10 xo

Cic muc tiéu tinh todn nhu sau:

® Torsion Spring Design: thiét ké'lo xo.

® Spring Check Caculation: tinh todn kiém tra.

® Work Forces Caculation: tinh todn lut tdc dung.

Nhin chon mot trong cdc nit trén. Ngodi ra con ¢6 thé théem phuong an phu:

@ Check of the Spring Mounting Dimensions: kiém tra su gia tang ctia kich thudc.

M&4i muc tiéu tinh toan tai ddy s& din dén sy thay déi viéc nhap s6 liéu tai cdc nhém khdc.
Chiing ta s& nghién citu cho timg trudng hop tai phén nhap s¢ liéu va tinh todn dudi day.

Nhom Angular Defflection Working Arm - géc lech cia can lam viéc
Chon mot trong hai cdch cho géc nhu sau:
® Automatic: dé dai tie déng tinh ra.
® Manual: cho gid tri truc tiép.

Nhom Direction of Spring Load - hudng tai trong ciia 16 xo
Chon mot trong cdc phuong dn nhu sau:
® A load coils the Spring: tdi trong cudn vong theo 16 xo .
® A load uncoils the Spring: rdi trong khéng cuén vong theo 1o xo .

Nhém Spring Index - chi s6 ciia 16 xo

Cdc muc tiéu tinh todn nhu sau:

@d,D->c: chod, Dtinhc .

®d,c->D: chod, ctinh D.

¢ - chi s6 cla 1d xo dugc tinh theo cong thiic: c= D/d. D va d 1a cdc dudng kinh 10 xo va
dudng kinh tiét dién day 15 xo (xem hinh v&).

Nhom Input Spring Diameter - cho duong Kinh
Céc phuong 4n nhap dudng kinh nhu sau:
© Input of Outside Diameter D1: nhdp duong kinh ngoai ciing.
® Input of Mean Diameter D: nhdp duong kinh trung binh.
® Input of Inside Diameter D2:  nhdp duong kinh trong.
Chiing ta nghién ciiu timg truong hop mot.
Duéi day 1a hinh minh hoa cdc kich thudc cua 19 xo.

Hinh |
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17.2.1 Tinh todn stc bén theo-muyc tiéu: Torsion Spring Design - thiét ké 16
xo xodn

Tai hop thoai Guide chon ® Torsion Spring Design. Céc tham s& clia phuong 4n nay
duoc hién thi ngay trong hép thoai nhu hinh duéi.

2 Guide
Sprng Type " R © . Drection of Spring Load S
 Cose-wound Sgrng, M & A Load Colls the Spring ;@
* Loasewound Sgrng . O BER e greadicols the Sprng
Sping s ) _-Med»dofSpedicotmthetoad
% Sraght Torson Arms N i1 {8 Deterttining the Spring Working Forces
© Working - Strasght, Supporting - Hook SN i m«mth&e«ﬁumms
" Waorking - ook, Supporting - Straight d Md”mww ........... . L
7" Steaight Hook Arms Bended ’ # Min. Deflect., Angle of Work. Stroks - » Max. Deflect,
Spring Strength Cekculation :  May. Dafloct., Angle of Work. Stroke --> Min. Deflect.
» Torsion Spnng Design ¢ frm Angular Deflections --> Angle of Working Stroke
<" Spring Chadk Caloulation - Dasign of Sprang Diarneter
" Work Forces Cakculation 7 Disrneter Valow 15 not Limted
£ armnum Alowable Diameter Value is Speclied
i Check of the Sprng Mounting Dmensions . e
Dasign Type ¢ Max. Mowable Duameter Value s Speghed
s F8, Assembly Dimensions --> d, n, D, F1 : R
< F, Angle of Working Stroke --> d, n, D, Aim Deflections & Allowable [rameter Range is Spechied
" £, D -2 d, n, Assembly Dimensions : . Regured Mean Diamater [
¥ F3, D, Ange of Work. Stroke -- > d, n, F1, Defiactions ) Alowable Devistion 5 T w
Anguiar Deflectson of Workng Arm Suitsble speng diameter that i the nearest to the demanded dismeter D, 15 des
o Automatic For the specfied load and spring assembly dimensions

Cic nhém mdi thém vio nhir sau;

17.2.1.1 Design Type - dang thiét ké -
Nhan chon mot trong cdc dang sau:
© F8, Assembly Dimensions —>d, n, D, F1 : cho tdi b ong F8, cdc kich ldp rdp, tinh d n, DvaF1.
Céc tham s6 cho phuong 4n ndy duoc hién ra:
Input of Assembly Dimensions -
% Min. Deflect., Angle of Work. Stroke --> Max, Deflect.
7~ May. Deflect., Angle of Work, Stroke --> Min, Deflect.
¢ arm Angular Deflections -- > Angle of Working Stroke

Input of Assembly Dimensions - nhap cac kich thudc 14ap rap.
Chon mét trong cdc phuong dn sau; .
© Min. Deflect. , Angle of Work, Stroke --> Max. Deflect.: cho dé léch nhd nhdl,
goc lam viéce, hanh trinh, tinh dé léch lén nhat. ;
©® Max. Deflect. , Angle of Work, Stroke --> Min. Deflect.: cho dé léch lon nhdt.
géc lam viéc, hanh trinh, tinh dé léch nho nhdt.
® Arm Angular Deflection --> Angle of Working Stroke: cho géc dé léch ciia cdn,
tinh géc cia hanh trinh lam viéc.

® F, Angle of Working Stroke—> d, n, D, Arm Deflections: cho tdi trong F, géc ctia hanh
trind lam viéc, tinh d, n, D, dé léch ciia cdn .
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Phuong dn nay va phuong én trén ¢6 cdc lira chon tiép theo gidng nhau:
Design of Spring Diameter - thiét ké& kich thirée 16 xo
Design of Spring Diameter
¢ Diameter Yalue is not Limited

Minimum Allawable Diameter Value is Specified
" Maximum Allowable Diameter Value is Specified

i Aligwable Diameter Range is Specified
Required Mean Diameter D'

Allowable Deviation

Trong nay lai ¢6 cic phuong dn cho dudng kinh :
© Diameter Value is not Limited: gid tri duong kinh khong han ché’
® Minimum Allowable Diameter Value is Specified: cho gid tri nhé nhat ciia
duong kinh. O nhap gid trj dutng kinh trong nho nhat hién ra.

Mln In5|de Dlameter D2min %EB mm

® Maximum Allowable Diameter Value is Specified: cho gid tri i6n nhat cita
duong kinh. O nhap gia tri duong kinh ngoai Idn nhat hién ra.

Max Outsude Qlameter Dimax 1200‘ -

@ Allowable Diameter Range is SDECIfled cho khodng xdc dinh cua duong
kinh.

‘¢ Allowable Diameter Range is Specified
Reguired Mean Diameter o' ]20 "~ mm
Allowable Deviation 5 o

Cac 6 dugc kich hoat la:

Required Mean Diameter: diong kinh trung binh.
Allowable Deviation: sai léch cho phép (tinh bang phin tram %).

©F,D—s>d,n, Assembly Dimensions: cho tdi trong F, D, tinh d N, cdc kich thée ldp rap.
Lua chon riéng cho phuong dn nay:
Design of Working Stroke Angle - thiét ké géc hanh trinh
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- Design of Working Stroke Angle
- Angle of Working Stroke is not Limited

Ma_n. Ang!e of Worl@ng Stroke @hmin h
™ Maximum Angle of Working Stroke is Set ‘

.

—

¢ dllowable Range of Working Stroke Angle is Set

Trong nay lai ¢ cac phuong 4n cho goc:
@ Angle of Working Stroke is not Limited: gid tri géc khong han ché.
© Minimum Angle of Working Stroke is Set: cho gta tri nhd nhat ciia géc. O
nhap gid tri goc nho nhét hién ra.
0 Ninlmum Angle of Working Stroke is Set!

Min. Angle of Working Stroke @hmin fi

® Maximum Angle of Working Stroke is Set: cho gid tri lén nhdt ciia géc. O
nhap gié tri géc 16n nhdt hién ra.

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

Ma; . Angle of Working Stroke ' @hmax !90 T

@ Allowable Angle of Working Stroke is Set: cho khodng xdc dinh cia géc
hcinh trinh lam viée.

Reguwed Ang!e nf Working Stroke - @ K ]EID )

Allowable Deviation IS |

Cic 6 dugce kich hoat la:
Required Angle of Working Stroke :  gdc theo yéu cdu.
Allowable Deviation: sai léch cho phép (tinh bang phén tram %).
® F8, D, Angle of Working Stroke —> d, n, F1, Deflections: cho tdi trong F, D, gdc hanh
trinh, tinh d, n, F1, dé léch.
T4t ca cdc phuong 4n nay déu cé chung cic lua chon ti€p theo:
Method of Specification the Load - phuong phap xic dinh tai trong.

- Method of Specification the Load
* Determining the Spring Working Forces
™ Determining the Bending Moments
Chon mot trong cac phuong phép sau:

© Determing the Spring Working Forces:  dinh lic tdc dung.
© Determing the Bending Momént: dinh mé men uén.
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17.2.2 1 . p
kiém tra o xo xoan

2 Tinh toén stic bén theo myc tiéu: Spring Check Caiculation - tinh

Tai hop thoai Guide chon ® Spring Check Calculation. Cic tham s& cla phuong 4n
nay duge hién thi ngay trong hop thoai nhu hinh duéi.

-4 Guide
| spang Type

 close-wiound 5prng w .

« Loose-wound 5p1ng

L Spring Arms

straeght Tgrswon Arms
-,
+ Workin - Fraght, Supporting - Hook. ;
Worhing - Hook, SUpporting - Str aght —5— -

- saranght Hook Arrns Bended
i g Strength Calculation
Torsmn Sprng Design
« Spong Check Calculation:
" waork Forces Calculation

v Check of the Sprag Mounting Dimensions

Argulyy Deflection of Working Army
Agtomatic
+ Manual

" Diection of Spng Load

= A Load Cols the Spring @

s ALoad Precods the Sperg
Method of Speciation the Load

%6 Datesronay) the Spung Working Forces
7 Datesmining the Bending Momert s
Sprng Index

s d,D>g

Sdo-rR

Input of Spring Diameter

“ [npuk of Oubsde Ciarmeter DY

+ Input of pean Dramater D

© Input of Insde Ciameter OZ

The sprirsg 15 loaded in the deection of cals vanding

o rén.

Trong hop thoai ¢6 nhém Spring Index va Input of Spring Diameter nhu da gi6i thiéu

Cic kich thudc ndy duge minh hoa tai hinh 1.

17.2.3 Tinh toén stc bén theo muc tiéu: Work Forces Calcuiation - finh

céc luc lam viéc.

Tai hop thoai Guide chon @ Work Forces Calculation. Céc tham sO cua phuong an nay

duoc hién thi ngay trong hop thoai nhu hinh dudi.

Spring Type

Sprng Aaroes

Sksamght Tarsion Arms
* Workiwy - Straight, SuppOrting - Hook s -
T Woikng - Hoeok, Supporting - Straight a '

Suaight Hook Arms Bended
Speing Strengeh Cakulation o

Torsion Speing Design

Speng Check. Caleulation

+ Worl Forces Cakeulatior]

v Chech of the Spring Mounting Cimenstons

T Clase-wound Spring m
‘s Loose-wound Sping

. Input of Spring Diameter

imension check of spring rod o hosing

Direction of Spring Load
<" A Load Coils the Spring E
% A Load Lincoks the Spring

Spring Indes:

te d, D3¢

deerD

#v Input of Outside Diameter D}

7 Input of Mean Diameter D

7 Input of Inside Diameter U2

Tnpue of Assembly Dynensions

o Min. Deflact., Angla of Werk. Stroke --» Max, Deflect.
77 May. Deflact., Angle of Work, Stroke -~ tin, Deflect.
i &rm Angular Detlections --> Angle of Working Stroke

Cic nhém chon phuong 4n ciing da dugc gidi thiéu tai cic phdn trén.
Chiing ta nghién cifu ti€p hop thoai nhap s6 liéu dé tinh todn theo cdc muc tiéu da chon.
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17.3 NHAP SO LIEU VA TINH TOAN

Hinh | minh hoa céc kich thuéc cin tinh todn clia 10 xo X0éan.

Viec nhap & lieu dé tinh todn duoc trinh bay theo phwong thic:

Cic 6 nhap s6 liéu duge kich hoat phu thudc vio muc tiéu tinh toan.
Trong hop thoai dé tinh todn thit k€ c6 cac muc:

Input Data - nhap so ligu.

Calculation Results - két qua tinh toan.

Chiing ta nghién cifu ting muc.

17.3.1 Nhap s liéu - Input Data

V6i muc tiéu tinh todn da chon, hdp thoai nhap s6 liéu va tinh toén c6 dang:

ot Torslon Sprine.,.Companem_ Generat;r 1.

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

Fio Cippowd  Tous Heb
Bé 8 E He O JGswawe G Sk
Trou: Data | Cakculation Fesuks |
Spang Laad [ .
19n. Working Force Fi ]m “w
Mac. working Force 8 !400 TR
woeking Force E EZUJ‘ T n
Fin. Bending Moent T b \
Har_ Banding Momert M {]2 ’ h Hm NIan' A
Workgniy Banding toment M g T rem
Spory Damensions
wie Diameter Assombly Dineamons
Cninde Drapetet Pin. Angulsr Deflection of Werking Arn .
Mo Dageter Mo, Angulsr befiettion of Working Aem "
Inside Diaimeter fingis of Working Stroks e
Sy Index Arvadar Defiection of Working Arm g
i Min. Adoweble Rod (nanater o .
Murbes of Actne Colé ns " Max. Akwable Houses Ciameter B
corgien e e ot opraort o o
Thegad th L3376 wm Spuing Materia
Sping Amm Mo Fashomadwhe Sbd Sy (1260 ol
Aem of Workae) Fotce Aol — an ﬁ}rrﬂ a - ‘ 7
Ao of upport Modukt of Elasccity ¢ soini e ‘
Bengng Padus ot the Working Asm Deqsty ’ ‘:IB‘TJJ a3 -
Berdg Radus of tha Support A Wiigation Factor of Materia w b Y

Nhém Sping Load - tai trong 10 xo.

Trong nay cé cic tham s6 dugc nhip s6 lidu theo cdc trudng hop chon muc tiéu tinh todn.

F1: lic nho nhdt. G s6.
F8: lic Ion nhdt. GG sO.
F: luc tdc dung.

M1: mé men uon nhd nhat. Go s0.
Max. bending Moment M8: 6 men uén lon nhdt. G sO.
Working Bending Moment  M: mé men lam viéc.
Cic 6 nay dugc kich hoat phy thudc vao cdc phuong 4n tai

Min. Working Force
Max. Working Force
Working Force

Min. bending Moment

hop thoai Guide.

Nhom Spring Dimensions - Kich thudc 10 X0

Cic kich thudc nay ciing phu thuoe vio muc tiéu tinh todn. O nao bi md di 1a ket gua tinh

duoc.
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