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SU DUNG
DESIGN ACCELERATOR

Trong Inventor c¢6 cong cu tinh todn thiét ké& co khi rat hiru ich cho viéc thiét ké va kiém
tra cdc thong s6 co 1y ciia chi tiét trong mot moi trudng [am viéc cu thé chia cum chi tiét hoac
cha co cdu chuyén dong ma chi tiét dé tham gia.

Teén clia muc nay la Design Accelerator. Phin tro gidp tinh todn thi€t k€ nay cé thé
duogc kich hoat tai céng doan tao chi ti€t hoac trong cong doan 1dp rap thanh cum chi tiét.

1- Tai ban thiét k€ chi tiét (Part)

DANG LENH:
Tools = Design Accelerator.

‘Hop thoai hién ra:

“"Dr:slgnﬁuleiemmr
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M= &3m0
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nteng the operalng Ioice n the Loading group. the wnabest boll able
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. beled ronnecton yvd mzerl 4o 2 CAD =nuworenent

Ll ) Conachor: Component Gererator  rem count. 23

2- Tai ban lap rap (Assembly)
DANG LENH:
Trinh don: Tools = Design Accelerator.
Thanh lénh: nhin nit w chon Design Accelerator nhu hinh dudi.

PanelBar_

Design Acceleratar

Expert N

PP

Sau khi ra lénh, cdc niit Iénh hién ra dé thuc hién cong viéc.
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B Bearing ~

8 Compression Spring  ~
Daschaft «

A weld Joint -
ﬁLi‘m‘tsmdFts -

Trong ndy cé cdc tinh todn thiét k& cho cdc chi tiét va cum chi t€t sau:
- Chét (Clevis Pin).

- M6i ghép c6 d6 dai (Press Fit).

- M6i noi kep (Clamping joint).

- Méi néi hinh con (Press Fit).

- Tinh todn cidc mdi han (Weld Join).

- Tinh todn m&i han hop kim (Solder joint).

- Thiét k& chét chac (Clevis pin).

- Thiét k€ then (Keys). .

- Thiét ké then hoa canh thang chit nhat (Straigth-Sided Splines).
- Thiét k€ then hoa than khai (Involute Splines).

- Méi ghép bu iong - dai ¢ (Bolted Connection).

- Thiét k€ truc (Shaft).

- Vong bi (Bearing).

- Tinh todn thiét k€ 6 truot (Plain Bearing).

- Thiét ké 10 xo (Spring).

- Thiét k& banh rang (Gears).

- Tinh todn thiét k& bo truyén dong truc vit, banh vit (Worm Gears).
- Thiét k& bo truyén Xich (Chains).

- Thiét ké banh dai (Belts).

- Tinh todn thiét k€ Phanh (Brake).

- Thiét k€ Cam (Cam).

- Tinh todn thiét k€ truc vit me (Power screw).

- Tinh todn thiét k€ tdm (Plate).

- Thiét k€ Dam (Beam).

- Thiét k& Cot (Column).

- Tinh todn dung sai lap ghép (Limits and Fits).

Sau day ching ta nghién citu cu thé theo timg chi tiét.
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CHUONG 1
THIET KE CHOT- PIN

Phan nay tinh todn thi€t k& chét va tinh kiém tra d¢ bén ctia m6i ghép.
Cong thifc tinh todn dugc trinh bay tai Chwong 1 - Phan L

1.1 KHOI TAO CHUONG TRINH

Khoi dong Design Accelerator, hop thoai xuét hién:

'.'Deslgrl A‘.(.\.:.nlc‘r;tnrﬁ .
fie W Cploms  lep
= & &= E50

Sleredads 150 ¥ Codent ecletbin N Conponmed Genmalon,

N Lomgonent Gererdlory . . e ~
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. o Clewr Pin [F5:] Beamny
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. Spingt % 111 >

o 11111111 I 11 T (4 .

+ . Ream{onpoart Geewraice m bt

- Cohuron Cornponesd Gewal: - 70 i *

+ Telerance Caloudater

Calcudaias, degrs aod perloims sirangth cherk of

Plate Mechancal Cakoudotor T
—— four ypacal pin ¥ typer $ecuing pin laaded wih
‘I shiear, Ciots pin booded n & vdow 19d and a cheave.
‘L“'“' ****** }- Rackal pin loaded with 1ovaue. Jort o loaded vath
S ——— Ei T
< » i
Py Comporent Generstor ftem counks 23

Tai 6 Standard nhan niit » chon tiéu chuan k¥ thuat. Trong vi du nay chon ISO.
Tiép theo chon theo thit tu dudi day:

Leve] setting

Selert Generator level
" Designer
i Engiseer
* Eypert!

W Launch at Startup

To continue, click Neat.

@ . Jaed L] Nedt>
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Tai day chon mic d¢ sir dung:

@® Designer - nha thiét ké.

® Engineer - k¥ su.

@® Expert - chuyén gia.

Chon ® Expert - chuyén gia, s& c6 ddy du cdc thong s6 dé tinh todn thiét k€.
Nhin Next dé ti€p tuc.

Hop thoai ti€p theo:

Joint Type

" Securing Pin
7 Cross Pin
(‘ Radial Pin ;\\\\ _ N
¢ Joint Pin
Type of Strength Calkeulation
@ Fin Design
2" Check Cakulation

Taper Pin

b

Bay la hop thoai dé chon cdc diéu kién ban ddu (muc tiéu) cho tinh toin thiét k&,

Bang nay tén tai song song véi bing nhap s6 lieu vi tinh todn. Méi l4n thay ddi cdc tiéu
chi tai bang nay, bing nhap s6 liéu thay d6i theo dé phi hop véi lya chon.

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

Trinh don: Tools = Guide

=]
Thanh cong cu:

1.2 CHON MUC TIEU TINH TOAN

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

Nhoém Pin Type - kiéu chot
® Cylindrrical Pin: chot tru.
©® Grooved Pin: chot cé xé ranh.
® Taper Pin: chét con.

Nhom Joint Type - kiéu méi ghép
© Securing Pin: méi ghép chat (chic chan).

® Cross Pin: moi ghép thanh kéo 16ng trong 6ng ndi hinh try.
® Radial Pin:  chét xuyén tam (ghép cdc ong try 16ng nhau).
® Joint Pin; chat chong xoay.

Nhom Type of Strength Calculation - kiéu tinh dé bén
® Pin Design: tinh todn thiét k€ chét.
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® Check Calculation: tinh kiém tra d6 bén.
Chiing ta nghién citu timg trudng hop mot.

1.3 NHAP sO LIEU VA TINH TOAN

Hinh dang va vi trf chét phu thude vao dang moi ghép va dang chét. Céc s6 liéu tinh todn
ciing phu thudc vao cdc di€u kién néi trén do dé ching ta nghién citu viéc nhap s6 liéu va tinh

todn cho timg trudng hop.

1.3.1 Securing Pin - m&i ghép chat (chdc chdn)

Hinh du6i minh hoa cdc kich thudc cdn tinh todn ctia méi ghép.

—__ o
ot
AZ0
..,-‘:. / ) “{. / / F
sl VA / 7
- é e ’/ e
- 'l'\u:‘u_ ﬂ\\‘, \'\_“ "'4,,‘- ~, . , “,
F . .\A'\_ &‘-. e, .\‘;‘ ““'-.‘ '\‘%. l w.f." y .
. "'._‘..:'\&: \:»."_‘.\.‘\M'\,&"‘ . .\\ 5 E
‘\H "‘"-,"l.\-\“"h_“ ,_.“ ".‘\“\ | ‘\--,,..' '\\-
:\"-\w :\‘\ ., . ._:M"-\_ h . 4

‘H Pm Lomponenl (.cm:rd!or 1

i

Fle Cipboard Tools Heb

B CHl bl &5 B O

Load

Farce F oo w
Dimcnsuonrs

fasic Pin Diameter d E;S V_—l i
Fin Length t{m00 =] mm
Actiye Pin Length ez o
Thickness of Bottom Board 51 fzaw M;I mm
Top Board Thickness 52 Pﬂ “.";'. mm
Jowk Properties .

Type of Loading istatic Loading -
Aflowsble shear Stress for P - Material

fuser i ko mPa
Alowable Pressura in Top Board - Materlal

iUsar ___j 0 MPa
Alowvable Pregsure in Bottom Board - Material

foser d PO e

$2

\_\\\

N

Cakculation Results
I, Pin Diaroster
~ Sheer Stress for Pn

. Pressure in Top Board

: | Prossure in Bottom Board
P Check

mn

5.0

Ps.aes  mpa |
His? mea |
fees7  mea

froa”

Nhéom Loads - tai trong.

Trong nay c6 cdc tham s& duge nhép sé liéu theo céc trudng hgp chon muc tiéu tinh todn.
luc tdc dung. GO s6.

Force F:

282

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

Nhom Dimensions - kich thuéc chot

Dimensions _
U : ¥, ” g
- Basic Pin Diameter dis RALLI % : 7/ .
Pin Length L {70.00 ___{ mm I i _ - /
N r . - B \
Active Pin Length LF 67.10 mm \ |- \
[ ; UL W LN 51
Thickness of Bottom Board s1 25| vj mm \ | N
Top Board Thickness s2 5:10 i mm a'

Cdc 5o liéu nhdp vao: _

Basic Pin Diameter d: duong kinh chét. Nhén niit - dé chon cdc gid tri ¢6 sadn. Gid tr
nay la tinh dugc néu tai hop thoai Guide chon @ Pin Design: tinh todn thiét ke
chot.

Pin Length L: chiéu dai chot. Nhan nit w dé chon céc gid tri ¢6 sén. Gid tri nay la tinh
dugc néu tai hop thoai Guide chon © Pin Design: tinh todn thiét ké chot.

Thickness of Bottom Board s1: bé ddy chi tiét (tam) bén dudi. G s6 hoédc nhén nit «
dé chon cdc gid tri c6 sin.

Top Board Thickness s2: bé ddy chi tiét (tdm) bén trén. G6 s6 hodc nhén nit v dé
chon cdc gid tr ¢o sin.

Gid tri tinh duoc:

Active Pin Length Lf: chiéu dai lam viée ciia chot.

D6i vai chét con c6 thém 6 tham s6: _

Pin Diameter at second End B: ditong kink ddy cén. Xem hinh bén dudi.

7

\ 81
IANN]

Pin Diameter at SecondEnd B

<7

;\\\\\\ |

ey "

|
|
|
l
|

Nhom Joint Properties - cic dic tinh cita moi ghép

Joint Properties

e o

Type of Loading :Static Loading A
Alfowable Shear Stress for Pin - Materlal
User S g [50 e
Allowable Pressure in Tap Bnard Materlal
User h z: {éEl_ S MPa
.ﬁ.llowable Pressure in Bottom Board Ma_tenal

P

i BT v
Type of Loading: kiéu tdi trong. Nhin niit w chon cic loal tai:
Static Loading:  1di trong tinh.

Repeated Load: 1di trong theo chu k3.
Altenated Load: tdi trong ddo chiéu.
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Allowable Shear Stress for Pin - Material: ing sudt cdt cho phép ciia chet.
Vit liéu mac dinh 1a User. Néu ding User, chiing ta phai nhap cédc gid tri tuong Gng tai

H

cdc 6 nhap lieu bén canh. Néu nhan nit ..::..| bang vt liéu hién ra nhu sau:

v nf g+ Bt FH (3

|material ~ J1au Al [MPa] | Tau Al [MPa] | Tau AI3 (MPa)
1|Steel gr. 37; 42; 4D ; 50 35 25

_2_ Steel 11 600; 12 040; 12 050; 8G a0 &0 45

_3_ Steel 11 500; 5D 70 50 35
4|oteel 11 700 100 70 . 50

Allowable Pressure in Top Board - Material:  dp lic cho phép ciia chi tiét bén trén.

Allowable Pressure in Bottom Board - Material: dp fuc cho phép ciia chi tiét bén i
didi..

Tét ca cdc dbi twong nay déu c6 vat ligu mac dinh 1a User. Néu dung User, chiing ta phai

nhdp cac gid tri twong \ing tai cac 6 nhap liéu bén canh. N&u nhan nit .".:L'J bang vat liéu hién ra
nhu sau; .

Eperer e Torne o T

% Joint Elements Material

v =f %o Bt d, g (3
Material [Sigma &t [psi] | Sigma a2 [psi] [ Sigma Al3 [psi}

i 90 65 50
High-gradefalloy steel 120 20 60
| 3]Cast steel 80 60 40
Grey cast iron 70 50 30 i
Bronze 32 22 16 |

. » - - . J 7 2 . . - . .
Tim vat liéu, ddnh d4u, nhan nit 3 dé khang dinh vat liéu duoc chon. Khi dé cdc tham
sO twong Ung voi vat liéu s& hién ra tai cdc 6 nhap liéu twong dng.

Sau khi di cho cdc tham s6 thiét ké, nhdn niit
tai cac O gid tri tuong (ng.

Nhoém Sé liéu tinh duoc - Calculation Results

- Calculation Results - - -

Min. Pin Diameter 5.046 " mm

Shear Stress for Pin ﬁm98"94 MPa

Pressure in Top Board ‘ %3“12% ~ Mpa

Pressure in Bottom Board %5 T Mpa
S

Pin Check iTrue

Min. Pin Diameter: dwong kinh nho nhdt cuia chot.
284
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Shear Stress for Pin: - ting sudt cdt cho phép ciia chot.

Pressure in Top Board: dp luc cho phép cita chi tiét bén trén.

Pressure in Bottom Board:  dp luc cho phép ciia chi tiét bén dusi..

Pin Check: kiém tra dg ciia chot. Tai day hién gid tri True (16t) hoic

False (khong an toan).

Néu cdc ket qua c6 dau "' 13 bj sai, phai nhap s6 lieu lai.

1.3.2 Cross Pin - m8i ghép thanh kéo 18ng trong 8ng néi hinh try

Hinh du6i minh hoa céc kich thudc cin tinh todn clia méi ghép.

Fie Cipboawd Tooks Help o
B o6 @@ s Be @ _ - A ... .

Load
Force Flgo N

-~ , 7

otk Pio [tameter
" P Length
Actiye P Length

Draw Rod Diameter pE vf men : V/ i
Seeve Diameter DL §5erw A}
Joirk Fropestes . d
o e
Tepe of Loading {Statc Loaday ri Calculation Results
Monablo Shoas Suressfor P Materd M. Pin Dincaster
| se sl s Hea Shear Strass for Pin
Adtoyiable Pregsure in Steeve - Material :
Uy R B e Prossurt n Shae
Abcwable Progsure n Deame Bas - Matersal o Rod Pressure
- User ;90 T Mpa Pin Check

S

V2 N

Céc nhdm nhép s6 lieu, cic kiéu chot, két qué tinh toan giéng nhu phn trén. Riéng cdc
chi tiét thanh phdn cta méi ghép c6 ten dic trung la:

Draw Rod (Draw Bar): thanh kéo.

Sleeve: ong noi.

1.3.3 Radial Pin - m&i ghép chét xuyén tam

Hinh dugi minh hoa cac kich thuéc cin tinh todn ctia méi ghép.
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Sau khi khéi tao chuong trinh, hop thoai Guide (muc tiéu tinh todn) c6 thém nhém tinh tai
trong:

Load calculation

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

T T,n-->P
" PT-->n

Nhin chon mot trong cdc phuong 4n sau:
@Pn—T: cho cong sudt va van tdc quay tinh mo6 men xoén. .
@T,n—P: cho m6 men xoén va van téc quay, tinh cong suat.
@P,T->n: “cho cong suét v md men xo0én tinh véan tdc¢ quay.
Hop thoai nhap s& liéu va tinh todn ¢6 dang:

=H: Pin Component Generater £ 1

Fto Cipgowd Jove Hep -
Hé sl E . He @ ; Fpsh |

Load e

Pousr (33 kw

w n Eam“ o pm

Torque T %6315 Nm

DuinensKns V . V . 5 “©

Basic Pin Diameter

Pin Length

Activm Pin Lergth

Shaft Dhamater ) e Joint Propetties

Hub Disgster o160 ~jmm Type of Loading “static Loading v

Cokulakion Results _ Afowable shew Stress for Pin - Matedsl :
Min. Pin Diametes ser i S0 . Mpa I

Pr. - Material :

Shear Stress for Pin ;fsﬁf_mﬁfﬁ".'.eﬁ.@. meterd. oo e

Pressurs i b Mlowable Shalt Pressurs/Siress - Witerld

Pressure in Shaft  fuser ) e

Shaft Torsional Stress filowable Pressure in Shaft T wea !
P Check " Algwable Torsonal Stress in Shaft B mpa

Nhém Loads - tai trong:
Trong nay c6 cdc tham s0 sau:
Muc tiéu tinh toan:
@P,n—>T:  cho cong suit vd van t6c quay tinh mo6 men xoén.
S6 liéu nhap vao:
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Power P:  céng sudt. GO s6.

Speed n.  vdn toéc quay (cia truc). Go so.
S6 liéu tinh duoc:
Torque T:  mé men xodn.

® T,n—>P:  cho mo men xodn va van 6c quay, tinh cong suat.
S6 li¢u nhap vao:

Torque T:  mo men xodn. Go s6.
Speed n.  vdn toc quay (cua moi ghép). Go s0.
Sa liéu tinh duoc:
Power (Gear 1) P:  cong sudt.
@P,T->n: cho cong suit va m6 men xoén tinh van t6c quay.

S6 liéu nhap vao:
Power (Gear 1) P:  cdng sudt. GB so.

: Torque T:  mob men xodn. Go s6.
' S6 liéu tinh duogc: '
‘ Speed N vdn téc quay (ciia moi ghép).

Cdc nhém nhap s6 liéu, cdc kiéu ch6t, két qua tinh toin giong nhu phdn trén. Riéng céc
chi tiét thanh phédn cla moi ghép ¢6 tén dic trung 1a:

Hub: ong bao ngodai.

Shaft: truc long bén trong.

1.3.4 Joint Pin - chét chéng xoay

Hinh du6t minh hoa cac kich thudce cin tinh todn ctia m6i ghép.

Hop thoai nhép s6 liéu va tinh todn ¢6 dang:
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Fio Cioboard Jools  Help
Bs s ol  He O
- Load
Poet
Speed

Torque

Crrnensions.
Basw Pr. Diameter dis *:mm

Fniength
Actrye Pin Lersgth

Shaft Diametar
Hub Duameter v:
Pn Diameter at Second End B \):)w mm

y

Joint Properties

Type of Loadrg (Statk Loadeg - Coiculation Restts

Apowable Shear Stress for Pin - Material - I Min, Pin Dlameter for LF = 63.00 men ‘.78

Adser e 150 MPa o
Mleﬁgsswep_r-_m_tg;hhtenol' o .
Usat e 90 P2 L
Alowable Pregsure n Shaft - Material Pressure i shaft and hib 8.772 MPa
e T e mea Pin Check froe

3 3

Min. P Active Length for d = 8 mm !E;H B
Shear Strass For P ’1386 " vee

Céc 6 nhap liéu va két qua tinh todn giéng ﬁhu Radial Pin.
1.4 LUU TRU SO LIEU VA KET QUA

'1.4.1 Luu trd s6 liéu va két qua tinh toén vdo dia
Cic $6 lieu nhap vio ¢6 thé luu dudi dang tép vao dia dé str dung trong cdc cum lap ghép
khac.

14.1.1 Luu trw
Trinh don: File = Save as

Thanh cong cu: i
Hop thoai xuat hién: i

% pAdin o vitere 1.
— . hwkodesh
Hy Pacers _i0ang [ Ha
Documend ' drrentiv
‘L’J il
Ay v
Deskrop My Prtures
__iNgoclam
L drelan
My Docamenlz ': ﬁx :‘
. LW Log Fles
a0 Touclaled
s
My Compules
My MNedwork Save at e itcal - Camel .
Places oo
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Tai File name: cho tén tép. Phan mé rong loai tép nay la *.cal.
Nhan Save dé luu trit.

1.4.1.2 MJ tép s liéu da luu
Trinh don: File = Open

Thanh cong cu:

|

Hop thoai xudt mén:

Look wv | _} ' My Documents :'; £
v _JAdim .s’?_]‘,l trucicat.cal
(W_.é__f,} . 1Autodesk 2 vikme L, cal
My Recant ___yDang buc Hai
¥ Documents 2y Inventor
U k648
; Ny Music
Desktop ") My Pictures
. _jNgocLam
Y, .jngoctan
Dﬂw _3Oldversions
My Documents _3PHAM HUNG
. ':;;:_)SWLDg Files
iy ﬂ fﬁ
it :
My Computer | .
) e e
My Nelwak Fles of Lipe: i*cal h '} Cancel I
Flaces 7 Open as tead-only

Chon tén tep da luu trit s6 liéu tuong Lrng chia chi tiét dang thiét k&, nhén Open ma (ép.
S& liéu duge 4p vio cdc 6 nhap liéu tuong tng dé tinh todn.

1.4.2 Tao véin ban két qud tinh todn

Khi d& c6 két qua tinh todn nhu ¥, chiing ta ¢6 thé xudt thanh van ban dé theo déi hoac -
chinh sira cho vio hd so. C6 thé xuit ra dudi dang van ban thong thudng hoac dang trang Web.
Trong hop thoai, dung lénh:

1.4.2.1 Xuat thanh van ban théng thudng
Trinh don: Tools = Create Report

Thanh cong cu: ,,
Mat van ban dugce xudt sang dang Text:
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B CalcProt.ixt - Notepad
Fio  Edt Farmat view ﬂ_ob

Pin Type : version
Type of strength Calculation : Joint Pin

Load:

POwer P = 5 kw
Speed n = 719,996 rpm
Torque T = 65,315 Hm

oimensions:

Basic Pin plameter d = 8 mm
Pin Length L « 65.00 mm

Active Pin Length Lf = 63.00 mm
shaft plameter 0 = 60 nm

Hub Diameter D1 = 9O mm

Joint eroperties:

T¥pe of toading - statiz Loading

Pin Material = user

Allowable shear stress for pin = 50 MPa
#Hub Material « vser

Allowable pressure in hub = 90 MPa
shaft Material = user

Allowable Pressure in shaft = 90 MPa

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

1.4.2.2 Xuat duéi dang trang Web:

290

Thanh céng cu:
Két qua nhu hinh duéi.

Trinh don: Tools = Create HTML Report

Y

A Pin Component Generalor - Microsoft internet Ex,..

Fle Edl Wew Fagoikes TJools Help _ &

R . . . »
"i "‘,‘ gi o Search - o Favorkes

. #JENDocuments and Settingsicadeamitocalsel v g3 G0 i ¥

- Pin Component Generator (Version: "

- 10.0.0)

- 05-14-2005

Guide

Pin Type - Taper Pin
Joint Type - Joint Pin
Type of Strength Calculation - Check Calculation

Load cakculation - Torque cakulation for the specified
power and speed

- Load
I Power [P| 5 kW
. |Speed |n|719.55¢ |rpm
Torque ! T 66.315 [Nm

=

)

C6 thé xem, sao chép hodc luu vio dia.
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15 PUA CHOT VAO BAN LAP

1.5.1 Dua chét vao

MBai trudng 1am viéc dé dua hinh chét vao 12 ban 13p ghép (Assembly).

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

Khi di c6 ddy di céc thong s& hinh hoc cdn thiét, mudn tinh todn lai vin c6 thé thay déi

phuong an.

Néu khong thay doi tién hanh dua vao ban lap ghép.

Nhan nit 0

thoai hién ra:

~— 150 2339
s0 - NET 3
Slandwd £d  Hee EdmdedDala

Supnx Hortwvdl Drarrelee

wn

LI FPXYN Ty

n& S|

SEuRE

(i Custer pant
€7} Slondad part i

Do

) ermoe

Nhan chon Model. Tai day c6 cdc thong s6 sau:

Diameter of Clevis Pin: duong kinh chor.
| (length): dé dai chét.
- Typ: kiéu chot.
Nhén chuot chon cdc thong s6 cin thiét.
Nhén Edit dé xem va c6 thé sita cdc thong s6:

! trong hop thoai chinh dé dua m6i ghép vao ban thiét ké. Hop

291

' 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: //S|nhV|enKyThuat Com

Tai day nhitng gid tri ndo hién r6 thi c6 thé thay d6i bing cach gd gid tri khdc vio 6 d6.
Nhdn nit Disign dé quay lai tinh toén.

Nhén niit Generate dé dua vao ban lip.

1.5.2 Chinh sta chét

Ciing giong nhir cdc chi tigt khéc, chot ciling ¢6 tén trong trinh duyét.

Y ot o+ “phssembly view -

[ Assemblyt.iam
tElferesentoroms g oot || Cost
N Y 1 aner pir 150
i 1] Origin
: [} workPlanea
@ Sketcht
- WorkPoint 1
: r) Workaxis|

2533 - A - 3155 - 34

Nhdn phim phéi chudt vao tén chét cdn sira, chon Edit. Viéc chinh sira nhu déi véi cic
chi ti€t khac.
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) o CHUONG 2
THIET KE MOI NOI AP LUC (LAP GHEP CO PO
DOI) - PRESS FIT

Thiét k€ va kiém tra cdc moi ghép bang ap luc nén néng hodc ngudi. Bao gom tinh todn
cdc thong s6 hinh hoc clia m&i ndi, su 14p ghép t6i thicu, su lap ghép chuén hoic 13 su lz‘ipl ghép
do ngudi st dung xdc dinh, va su chon vat lieu cdc chi tiét chiu dp lyc. Chuong trinh c6 thé thiet
ké truc dac va truc rong. Ban c6 thé nhap vao cic luc tic dong, momen va canh tay don cua luc.

Cong thiic tinh todn dugc trinh bay tai Chuong 2 - Phén L

2.1 KHOI TAO CHUONG TRINH

Khai dong Design Accelerator, hop thoai xuat hién:

%/ Design Accelerator, |
File Mew Oplons Help

- (2 Engineer's Handbook

+ Joirds
Shaft Component Genetator
Beannas

Transmission Mecharisms
Beamn Component Genatator =
Colurr: Component Generat-
Tolerance Calculator o .
Plate Mechanical Calculator Designs and checks pressed-on ~
: : KA T joints [hot of cold). It includes
s Mp - -calculations of geomeliic
- -—4‘) e ‘parametess of the joint, minenal
e e 1it, standard or user-defined fit.
ORI -and selection of pressedon
‘parts material. The program can
design bath compact and holflow

Preview User Info

L S

< > )
Press Fit Component Generator ' ftem count: 23

Standards I.SD \?_ Content selection:  \ Component Generators o _ W
N Component Generators A L2l ~
& Mechanical Calcutators Key involute Splines

Spings Straight-Sided Splines v

Tai 6 Standard nhan ndt + chon tiéu chuan k¥ thuat. Trong vi du nay chon ISO.
Tiép theo chon theo thir tr dudi day:

i3 . s > Component Generators o
Hop thoai hién ra:
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et st TR s e )

=< press Fi

Level setting

Select Generator level

" Engineer

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

¥ Launch at Startup

To corntinue, click Mext.

@ Cancel ‘ i Next >

_l_C'tlzmpon_enlG_‘?n_gr..iil_ér___::z WY S8l

}
'

Tai diy chon mic do sir dung:
® Engineer - ky su.
® Expert - chuyén gia.

Chon ® Expert - chuyén gia, sé c6 ddy dil cdc thong s6 dé tinh todn thiét k€.

Nhan Next dé tiép tuc.

Method of Load Input

& Require

Method of Temperature Limitation
" Limitation of Hub Warming Up
7" Limitation of Shaft Cooling

" Design Surface Smoothness
i Design Assembly Clearance

Automatically design assembly clearance

Pay 1a hop thoai dé chon cac diéu kién ban ddu (muc tiéu) cho tinh todn thiét ké.
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Bang nay ton tai song song vGi bang nhap s6 liéu va tinh todn. Méi l4n thay déi cdc tiéu
chi tai bang nay, bang nhap s0 liéu thay déi theo dé phil hop vai Iua chon.
Néu khong thay bang ndy xuat hién, c6 hai cach dé hién thi:

Trinh don: Tools = Guide
'
Thanh cong cu:

2.2 CHON MUC TIEU TINH TOAN

Tir hop thoal trén chiing ta chon cdc muc tiéu tinh todn nhu sau:

Nhom Method of Load Input - phuong phép nhap tai trong
Céc lya chon tinh todn nhu sau:
® Required Torque:  cho mé men xodn.
©® Required Force: cho lue tdac dung doc truc.

Nhom Method Temperature Limitation - phuwong phip khong ché nhiét do
® Limtation of Hub Warming up: giéi han ting nhiét do ciia 6ng bao ngodi.
@® Limtation of Shaft Cooling: gioi han gidm nhiét do cua truc.
Ngoai ra cé hai niit chon khéac la;
M Design Surface Smoothness: thiét ké' bé mdt nhdn.
&4 Design Assembly Clearance: thiét ké' cum ldp ghép léng.
Chiing ta nghién citu ting trudng hop mot.

2.3 NHAP SO LIEU VA TINH TOAN

Hinh duéi minh hoa cdc kich thudc cédn tinh todn cda then.

ol

ol
1 d
3

Viéc nhap s6 lieu dé tinh todn dugc trinh bay theo phuong thiic:
Cdc 0 nhap s6 liéu duoc kich hoat phu thuéc vio muc tiéu tinh toan.
Trong hop thoai dé tinh todn thiét k& ¢6 cdc muc:

Input - nhap sé liéu.

Result - két qua.

Chiing ta nghién ciu tiing muc.
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2.3.1Nhap sb liéu - Input

Fie Clpboard Jools  Help

& & By @ Ee @
Inputt IResds }

Required Load

Torae ol o :

Force Fp {15384.615 N RN

: R PR R IF e

Safety Factor k3 _ - _ :‘/\/}/}:}/

Dmensions ' Advanced

Outer Diameter 0200 T wen Assambly Clearance vio  mm
Shaft Diameter D1 65 vvé e Surface Smoothness o mm
Inner Drameter - p310  am  dempig Factor vio1y -
Comnection Length L78 mm Clamping Factor (pressing) plio0ss -
Material Property - o ' Hb : chaft

Nains Gy “J oy .
.I‘-‘IoduusofElasticity Eiztooos MPa £ Giad s
" Alowable Stress ’ 310' 7 Mpa ﬂ{S‘IiJ__". e

Foisson's Ratio | ,:;)03 _ y i

Thermat Expansion < 0000011 e . ’uuoonoeé - e

Sufac Toxtrs b2 Tlum mafie T v

Nhoém Required Loads - tai trong can thiét.
Trong nay c6 cdc tham s6 dugc nhip sd liéu theo cic truong hgp chon muc tiéu tinh todn.
Torque Mp: mé men xodn. O niy khong duoc kich hoat néu tai hop thoai Guide chon ®
Required Force: cdn cho lyc tdc dung.
Force Fp: huc doc truc. O nay khong duge kich hoat néu tai hop thoai Guide chon ®
Required Torque: cdn cho mé men xodn.
. Safety Factor k: hé sé an toan. Go s6.

Nhém Dimenstons - Kich thuée méi ghép

Dimensions

~ Quter Diameter . D2 o M
Shaft Diameter ; D1 |65 | o mm
Inner Diameter 03 30 mm
Connection Length L -';wa mm
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Outer Diameter D2: ducdng kinh ngoadi. Go s6.

Shaft Diameter D1: dueng kinh tryc. Nhin niit » dé chon céc gid tri c6 san.
inner Diameter D3: duong kinli 16 trong long truc. GO s6.

Cic kich thude nay duge mo ta trén hinh vé bén canh.

Né&u cdc gid tri nay khong phil hop, cdc s6 ¢6 mau do.

Connection Length\dé dai mdi ghép. GG s6.

Nhom Advanced - cic yéu cau

Advanced

- Assembly Clearance v 0 mm
Surface Smoothness Hio mm
Clamping Factor : | ' ¥ mj -
Clamping Factor (pressing) rl {b”ﬁé‘s”m” -

Assembly Clearance: khe hd khi ldp ghép. Go s6. O nay khong dugc kich hoat néu tai
hop thoai Guide chon M1 Design Assembly Clearance: rhiét ké mor ghép cé do
déi. :

Surface Smoothness: dé béng bé mdt. Go s6. O niy khong dugc kich hoat néu tai hop
thoai Guide chon M Design Surface Smoothness: 11iét ké'bé mdt nhdn.

Clamping Factor: /ié 56 kep chdt. Go s6 hodc nhén nit .. { 46 ra bang cdc he s da chudn

hod:
Clamping Factar, . '
Clamping Factor For
Pressure Lubric ation - "
Connection Releasing Sliding
Circum- Long- udinal Coreum- Long- kudinal
Ferantial farantial
Cortraction Lubwicated - 0.13 0.08
Mot Lubricated 0.35 0.15
Prassing Lutwicated 0.0% 0.05

Trong nay c6 cdc hé s6 theo cdc phuong phédp tao méi ghép nhu sau:
Pressure Connection: maéi ghép chdt gébm cac phuong phdp gia cong:
Contraction: bép lai.
Presing: nén.
Lublicated: ché'dé boi trom.
Releasing: su nhd ra theo cic phuong thiic sau:
Circumferential: theo vong tron.
Long-itudial: theo kinh tuyén.
Sliding: sir truor theo cic phuong thic sau:
Circumferential: theo vong tron.
Long-itudial: theo kinh tuyén,
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Tuy theo yéu ciu, nhdn vao 6 cé cdc gid tri, gid tri ndy dugce dua sang & nhép liéu tuong

ting tai hop thoai chinh.

Nhém Material - vat liéu méi ghép

$a
poly -1

M@gi ghép c6 hai thanh phén ia chi tiét bao (Hub) ngoai va chi tiét bén trong (Shaft).
R Trong bang vit liéu ¢6 hai cot cho hai thanh phén.
O Name mac dinh la User, ngudi diing nhap cdc tham s6 caa vit liéu: -

Material Property Huh shaft | ]
Name User o] e T
Modulus of Elasticity E 210000  MPa E [ZID—UDWOMW MPa
Allowable Stress "o 3310 MPa o {310 T MPa
Poisson's Ratio i U3m - H 163 B i
Thermal Expansian ¢ 0.000011  1f°C o [0.0000085  1joC 5
Surface Texture Ra r32“v] Hm Ra [16 o _v} pm

Modulus of Elasticity: mé dun dan héi. GG s6.

Allowable Stress: ting sudt cho phép. Go s0.

Poinson’s Ratio: hé sé podt xong. Go s6.

Thermal Expansion:  hé s6 nd do nhiét. GO s6.

Surface Texture: dé nhdm bé mdat. O nay kich hoat dé nhap liéu néu tai hop thoai

Guide chon @ Design Surface Smoothness: thié ké'bé mdt nhdin.

Néu nhdn niit | bang vat liéu hién ra nhu sau:

ST - " i e v T

Pressure Connection Materials - EBE |

SEB By AN O

Materia T [MPa] [Pd [MPa] | Alpha [1/°C] [Alphat [1/°C)]

k 3] 210000} - 310 000011 000085
Malleable cast iron 0.3 95000 0.000010  -0.000008
Copper 0.3 125000 0.000016  -0.0000014
Brass 0.3 80000 0.000018  -0.0000016
Bronze 0.3 110000 0.000016  -0.0000014
Aluminum Alloy 0.3 70000 0.000023  -0.0000018
Magnesium Alloy 0.3 41000 0.000026  -0.0000021

Cast iron 0.25 S0000C 0.000010 -0.000008

Tim vat liéu, danh d4u, nhan nit 3 dé khang dinh vat lieu duoc chon. Khi dé cdc tham

sO turong \ing vdi vat liéu s€ hién ra.

23.2
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Hop thoai c6 dang:
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a % prese Fit Component Generalor @ 1 . Co , . . .
Fie Ciahoard Toois Help B ) ) ) - '\
B R Ra a B @ o gadse ! oen :
Input £ Resoks |
Limits and Fis
fi Symiel :oPUbe | g h6] 0.00356
Fundameni al Deviations .
" specdy matuaky -0.1645 019 s
; - / : ; L —i

ES 1{!31033%' oS s 00286‘) B 17 0.00356

El W e 007513 s [y
Max. postble rterference 0 01‘36‘? o mm Max. nterferarce :-01_5 e i
Min. possible nterfevernce 0 02155 men Mun. interference i*f!.l?‘? min
Cabculation Resuks Temperature

Hub Warming up

Presging Foice -162205.67 {7217 p

. ~6468.63)
Contact Fresswe  esD6G) ) Base Te Ature
Eparsion of Drameter OF ~Ch RS I - o
Reduction of {nametes D3 “0.09211 )

Shaft Cochng

Max. Calculated Torque ;’241‘2 e«
Max, Caleulsted Force !
Abosiabie Prossirs n Hub Hole o202 mpa
Abowable Fressurs on Shaft hor.16 MPa
M. Cenbection Length 19.58979

Nhém Limits and Fits - dung sai va liap ghép
Fit Symbol: Ly hiéu !ap ghép. Cic ky hiéu 13 mic dinh, mu6n thay d6i nhan niit

_ Change.... l hop thoai hién ra dé thay dai.

| _ltls Mechanic&l Calcul&lnr Inierfe;ence Fit ~

i Condticns :
~ . . 5] 4
N i Hole-bass syatem of Iis -

"N .
> ' o -bagis i Cocel |
I N 0,001 Shaift-ba syﬂemolld:www
;& . e ) D i !
77 00nE Py” Max. interlerence f_g,nzeeag __ Dplions.. yg
L Min inteiference ; Help |
L] e e e
7 .
<) PR i : H '
/] - 0 poscsize ! H;?g/pjs;
U P S g
Y
-
-

ABCDEFGE_F_!_EJSJKMH\:HSTUVXYZZAZBZC

abcdeighiSjkmn:Df

s b ouw v K oy oz za bz

Tai day, c6 thé dilng con tré dira dén cic chit cii d€ nhan chon (hinh trén), hinh minh hoa
s€ thay doi theo hoac nhin vao hinh v&, trinh don dong hién ra.
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7A ]
Transiion Fit  »

0.04£  intarference Fit »
Ciggrance Fit »

L. F7h6

HTME

. Homs

- © H11M9
Hi1h14

mm H7ig6
HTHT
Hawm?
HBms
He/eB

- HB/dg
A B C. Hiid
H11c11

H11%a11

G7MG
Fam6
E3h9
D10Mg
- D10M11
C11m3
C11h1
Al1m11

Tim ky hiéu cdn thiét, nhén chon. Trong d6 c6 cic dang lap ghép nhu sau:

Transition: ldp trung gian.
interference: ldp ghép cé do dét.
Clearance: ldp 1ong.

Basic size: kich thuoc co so. Nhdn vao cic 6 Ijjf_w! / f% S-EE dé chon.

Conditions - cdc diéu kién ban ddu.
Conditions :
¢ Hole-basis system of fits .
1" Shaft-basis system of fits
Max. clearance !DDZBEBB
Min. clearance U 021548

Chon mot trong cic diéu kién sau:

® Hole-basic system of fits - ldy 16 lam co sd. He 16

® Shaft-basic system of fits - ldy truc lam co so. Hé truc
Cic gid tri cn nhap: -
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Max. clearance: khe hd t6i da. Go s6.

Min. clearance: khe hd 16 thiéu. G s6.

Nhan OK trd lai hop thoai chinh.

Trong hop thoai chinh tiép theo ¢6 lya chon sau:

Fundamental Deviations
i7" Specify manually
ES [0.00356 | es [0.02865
ET {0 ei [0.02513

Fundamental Deviations - d¢ léch clui yéu.
Cic gid tri nay phu thudc vao céc lya chon va cdc tham s6 da cho va wy dong hién ra, déng

thoi ching khong thé nhap gid tri khdc. Néu tai day nhin chon & Specify manually: nhdp thi
I ong, céc 6 nay duoc kich hoat dé cho gid tri méi.

Fundamental Deviations
W Specify manually

ES ;o 045 o es [0.132
EI 0

ei 20.102

Céc tham s6 khdc 1a két qua cta cac lua chon tren:

Max. possible interference [El 14367 - mm Max. interference §U1 32 mm

Min. passible interference Eﬂ.m??l e mm Min, interference ;0[]56” mm

Max. Possible interference:  dé doi ¢é thé lom nhat.
Min. Possible interference:  do déi cé thé nhd nhat.

Max. interference: do déi lon nhat.
~Min, interference: dé doi nhd nhdt.

Nhém Temperature - nhiét dé

Temperature
Hub Warming up
200 oC

Base Temperature

ZU o °oC
Shaft Conling
14 oC

Trong nay c6 cic 6 nhap liéu sau:

Hub Warming up: nhiét do néng lén ciia chi tiét bao ngodi. Go s6. O nay dugce kich hoat
néu tai hop thoai Guide chon © Limtation of Hub Warming up: giéi han ting
nhiét do ciia éng bao ngodi.

Base Temperature: nhiét do co sé. G5 s6.
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Shaft Cooling: nhiét do lanh di ciia chi tiéh bén trong (truc). O nay duoc kich hoat néy
tai hop thoai Guide chon ® Limtation of Shaft Coolj

ctia tryc.

Nhom két qua tinh todn - Calculation Results

Calculation Results

Pressing Force

Contact Pressure
Expansion of Diameter D2
Reduction of Diameter D3

- Max, Caltulated Torque

Max. Calculated Force

Allowable Pressure in Hub Hale

Allowable Pressure on Shaft

Min. Connection Length

Cac két qua nhu sau:

Pressing Force;

Contact Pressurre:

Expansion of Diameter D2:
_ Reduction of Diameter D3:
% Max. Calculated Torque:
Max. Calculated Force:

Allowable Pressure in Hub Hole:

ngodi.
Allowable Pressure on Shaft:
Min. connection length:

Min, Max.

-162205.67¢ [-135926.54¢
l668.631  [560.305
[0.04109  [0.03443
l0.09211  f0.07718
[11s0.186
[127798.41;
160.202
07.16

[9.38979

luc ép.

Iuc nén tiép xiic.

suna ra cia D2.

s co lai ciia D3.

md men xodn lén nhat tinh duoec.
luc lon nhdt tinh dugc.

lic nén cho phép trén chi tiét bén trong (truc).

do dai 11 thiéu cia moi ghép.

24 LUU TRU SO LIEU VA KET QUA

2.4.1 Luu trdr s6 liéu va két qud tinh todn véo dia

Céc 50 liéu nhap vao ¢6 thé luu dudi dang tep vao dia dé six dung trong cdc cum lip ghép

khac.

24.1.1 Lvu triy
Trinh don: File = Save as

Thanh cong cu: =
Hop thoai xuat hién:
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ng: gidoi han gidm nhiét do

MPa
mm

mm

Nm

MPa
MPa

mm

luc nén cho phép trén thanh 16 ciia chi tiét bao
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Saveirr [ My Documenls

> ~JAdm Avtmel.cal
- ﬁf}‘ JAutodesk
My Recent _3Dang Duc Hai
Documents JInventor
o ykeds
L’ -._ﬂMy Music
Deskiop :}Mv Pictures
.1NgocLam
. Jngoctan
”’/ - w3OldVersions
My Documents  IPHAM HUNG
- .SV Log Files
«:,J } Herucical.cal
My Compules
ﬁ;;é File pane iChot.cal
e . A
My Network  Save as type: ;r".Cal
Places

Tai File name: cho tén ép. Phan mé rong loai t&p nay ia *.cal.

Nhan Save dé luu trir.

2.4.1.2 M4 tép sé liéu da luu
= Open
=

Trinh don: File

Thanh cong cu:

My Recent
Documents

My Documents

N ‘3
e B
Wyt

-
My Computer

My Nél-mrk
Flaces

2} My Documents

.3 Adim Q trucical.cal
" JiAutodesk I vitmel.cal
-1Dang Duc Hai

7 sInventor

k68

- A My Music

My Pictures

i NigocLam

.pngockan

. 0ldversions

. _3PHAM HUNG

.}5W Log Files

o cl

fimeass’}

File name: cholcal N

Fi!es of .l}‘pe' ",ca] et

T Open as sead-only

H
Cancel :
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Chon tén tép da hwu trit sO liéu tuong iing cba chi ti¢t dang thict k€. nhin Open mo tép.
S6 liéu duoc 4p vao cdc 6 nhap liéu twong tng dé tinh todn.

2.4.2Tao vén bén két qua tinh todn

Khi da ¢6 két qua tinh todn nhu §, chiing ta c6 thé xuét thinh van ban dé theo d&i hoac
chinh sita cho viio hé so. C6 thé xuat ra dudi dang van ban thong thudong hoac dang trang Web.
Trong hop thoai, ding lénh:

2.4.2,1 Xuit thanh vian ban thong thuong:
Trinh don: Tools = Create Report

Thanh céng cu:

Mot van ban dugc xuat qang dang Text:

Requwred Load:
Force 15873 [N]
safety Factor = 3 [-]

Dimensions: :
outer Diameter 100 [mm] :
shaft Diameter 65 [mm i
Inner Diameter = 30 [mm _ ]
Connection Length = 78 [mm]

[

Material Property:

Hub

Modulus of Elasticity = 210000 [MPa]
Allowable stress = 310 [MPa)
poisson's Ratio = 0.3 [-]

Thermal Expansion = 0.000011 (1/°C]
surface Texture = 3,2 [um]

shaft

Modulus of glasticity = 210000 [MPa]
Allowable stress = 310 [MPa]
Poisson's Ratioc = 0.3 [~]

Thermal £xpansion = -0,0000085 [1/'C]
surface Texture = 1.6 [pm]

Tai day c6 thé luu vio dia, sao chép, chinh stra v.v...

2.4.2.2 Xui't dudi dang trang Web:
Trinh don: Tools = Create HTML Report

Thanh cong cu: ™
Két qua nhu hinh duéi.
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U

T T W S A A, s 8 8 N Ao, 1V P2 ST

Edit VMView Favorites Tools Help
T
., . »
x| Rl e Seuch -
saken. &) E.:\_D_oc_uments_ and Settinés\,cadca A Wi 2
Press Fit Component Generator
(Version: 10.0.0) 06-08-2005
! Required Load
|

Force Fp | 15873 N
Safety Factor | k 3

. Dimensions

Outer Diameter

Shaft Diameter

Inner Diameter

Connection Length|L | 78 |mm

g‘;g Done ¢ My Computer

C6 thé xem, sao chép hoic luu vio dia.

2.5 DPUA MOI GHEP VAO BAN VE

2.5.1 Pua madi ghép vao

Khi di c¢6 ddy di cdc thong s6 hinh hoc cdn thiét, muén tinh todn lai vn ¢ thé thay déi
phuong an.

Néu khong thay déi tién hanh dua vio chi tiét.

Mai trudng lam viéc dé dua hinh vio Ia ban thiét k€ chi tiét (Part) hoac ban lap ghép
(Assembly). Tai day phai c6 chi tiét hinh tru d€ tao 16 trén chi tiét nay. Kich thuéc hinh tru
phai phit hop véi kich thude khi nhap 6 liéu dé tinh todn.

Nhan niit mF'n'Sh

thoai hién ra:

...} trong hop thoai chinh d¢ dua m&i ghép vao ban thiét k&. Hop
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prespmnem————r

= Press Fit

Standaid rEdit Note E_xtend_ed Daia

Views:

Featuie - hole
Caleulation

Tai day c6 cdc chi tiét sau:
Feature - Hole: khoét lo.
Nhan Edit dé xem va ¢6 thé stia cdc thong s6:

o _«Mp
Rah

AAANANNN
PPN

/ Inside shall diameter
n ;. DiLower Hole Devigli
Lower Shaft Deviation !
fe Devialion _
Deviation

Tai day nhitng gi4 tri ndo hién rd thi c6 thé thay ddi biing cach go gid tri khdc vao 6 do.
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Nhan nit Disign dé quay lai tinh todn.
Nhan nit Generate dé dua vio ban lap.

Tai ban thiét k€ chi ti€t hodc ban lap hop thoai hién ra:

lnsert iFeature

i
H
!
i
i
;
i

H
H
2

L iNeme L 1 Tange [
‘IE Reference Pointl
&, Profile Plane! 0.00 deg

?Pick Reference Point

Cancel

F:nlsh

Nhén chon diém tam, tAm diém hién ra.

Nhgn vio mép teu dé chon tam

Trong hop thoai nhén vao dong Profile Plane1 va trén hinh khéi nhan vao mat day tru dé

chon mat phang 1am viéc nhu hinh dudi.

In:ert 1Fcalure )

. il\l‘snrms N
i @'Reference Point1

L Taege T
___Nhan chudr dé chon|mat phing tam viée

[ W@ profile Plane)

‘PickProfie Plane

6.6 deg 4/'\

Cancel ] Finish

Nhan Finish két thidc lénh. L dugc tao ra.
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Hoc duoc tao 1a

2.5.2Chinh stia 16 dé tgo

Ciing gidng nhur céc di tugng hinh khai khéc, 16 ciing c6 tén trong trinh duyet.

(7 trui00.ipt
#-1_] Origin L
¥ . ] Extrusiont Ténhsc
Y-
----- L Sketch4
«;; . 1 Extrusion2
i

- (&) Fillet1
.- @) End of Part

Nhén phim phai chudt vio tén then cin sira, chon Edit iFeature. Mot bang thong sd

hién ra.

hame fvee
MNalis3: prf L 60 mm
Nalis3:prf_dl 50 mm
Nalis3:d4 6.000 mm
Nalis3:d8 Nalis3:prf _L
Nalis3:d3 Nalis3:prf_d1
i
Cancel <Back |([Mext>7|  Finish |

Tai day cé thé thay d6i cdc tham s6. Nhin Finish két thic 1énh.
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CHUONG 3
TINH TOAN MOI GHEP KEP - CLAMP JOINT TN

Thiét k&€ moi ghép kep va tién hanh ki€m tra do bén tai mai ghép. Bao gdm loai méi ghép

véi ong kep roi. dng kep mot bén va éng ghép hinh con.

Tinh todn s& dugc ghi vao mot t€p xdc dinhi cia ngudi sir dung (*.cal). Phdn nay chi tinh

todn. khong dua hinh khéi vao ban vé duogc.
Cong thiic dugc trinh bay tai Chwong 3, Chuong 4 - Phan 1.

31 KHOI TAO CHUONG TRINH

Khai déng DeSIQn Accelerator, hOp thoai xudt hién:

+

Flfa Wiew

) T

L S S S

Qphons ﬂelp

S Enmponentﬁenetalors .
2 Mechanical Calculators
= €3 Engineer's Handbook

Jaints

Shaft Comporent Generator
Beanngs

Spiings

Transmission Mechanisms

. Beam Component Generator

Column Component Generator
Toterance Calculator
Piate Mechanical Calcutator

Clamping Jont Mecharcal Cacdator

" Preview : User Info

Standards: ISD v Content seleclion: | 2\ Mechamcal Calculalors ”

j

Plain Bearing

Designs clamping joints and performs
. check strength of them. Inciudes three
clampmg joint types: separate hub,
‘one-sided hub. and cone joint.

Itemcount: 8

Trudc hét tai 6 Standard nhan nit » chon tiéu chudn ky thuat. Trong vi du nay chon

ISO.

Tiép theo chon theo thit tr dudi day:

‘e Design Accelerator

Hop thoai hién ra:
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Clamping Joint Type
« peparated Hub
/" Slotted Hub

© Cone Joint

strength Calculation

‘o Hub Length Design

{7 Shaft Diameter Design
¢ Check Calculation

Clamping joint with one sidad cut hub

Pay 13 hop thoai dé chon cdc diéu kién ban ddu (muc tiéu) cho tinh todn thiét ké.
Béing nay ton tai song song v&i bang nhdp sé liéu va tinh todn. Mdi ldn thay doi céc tiéu

chi tai bang nay, bang nhap s6 }iéu thay déi theo dé phi1 hop véi lua chon.
Né&u khong thay bang nay xudt hién, cé hai cich dé hién thi:
Trinh'don: Tools = Guide

=)
Thanh cong cu:

3.2 CHON MUC TIEU TINH TOAN

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

Nhom Clamping Joint Types - kiéu méi ghép kep.
Nhin chon mot trong cdc kiéu sau:
© Separated Hub - dng kep hai nira roi.
@® Sloted Hub - 6ng kep xé rinh mot bén.
® Cone Joint - 6ng ghép hinh con.

Nhom Strength Calculation - phvwong phéap tinh dé bén.
Nhan chon mét trong cic phuong phéap sau:
® Hub Length Design - tinh do6 dai 6ng kep.
® Shaft Diameter Design - tinh dudng kinh truc.
® Check Calculation - tinh todn kiém tra.

33 NHAP SO LIEU VA TINH TOAN

3.3.18ng kep hai nda rdi - Separated Hub
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3.3.1.1 Hop thoai Guide chon:

@® Separated Hub

3.3.1.2 Hop thoai nhap s6 ligu ban d4u va két qua tinh toan:

Fo cipboard fools Heo
FE BR® He O O .
Loed — :
Torgu: T EB& hm ]
Asial Force Fa {1500 N l
Dimerdichs . e [ | ]
Shaft Dismeter . d [25 rimm T
e s e [~ L A
Hyb Length |3 §38 mn g
otenah Z A1 B
Bolt Properties : \ I RN
Bl Mastenal User Y N |
Aficwable Fressure (0,25 * Ra) 2T e ! N/
Humber of Jant Bolts :; . T
¢
Jowk Properties
Type of Loading jAlternating Load . v
Matenial Calculation Resuks
ser o h et " Min, Hub Length 6.54 mm
Aliowable Pressure ffs‘é’“* Moa Cakulated Pressure 52?531 o MPa
Elasticiy Modide € 210000 Mpa Farce per Bok l6538.617
Clamping Focte rogs T Recommendad Bok Diameter 12
Shp Safety Fackor ke 22 T Joint Check, : . Te

Nhém Load - tai trong 1én méi han.
Torque  T: 6 men xodin. G6 sé.
Force F: lic tdc dung. G s6.

Nhém Dimensions - kich thuée méi ghép.

Shaft Diameter d: duong kinh truc. GO s6. G6 s6 hoac nhén nit w dé chon gid tri ¢6
san. Néu tai hop thoai Guide chon “® Shaft Diameter Design - tinh dudng
kinh truc” thi 6 nay khéng kich hoat (gid tri cdn tinh). '

Hub Length L: chiéu dai ong kep. Go s6. Go s6 hodc nhan niit w d€ chon gid trj ¢6
san. Néu tai hop thoai Guide chon “® Hub Length Design - tinh do dai ong
kep™ thi 6 nay khong kich hoat (gid tri c4n tinh).

Nhém Bolt Properties - dac tinh ctia bu long.

Number of Joint Bolt: s6 bu léng. Go s6 hoac nhén nit w dé chon gia trj ¢6 san.

Bolt Material 2 vt lidu bu long.

Mic dinh 1a User - néu chon phuong 4n nay, chiing ta phéi nhp céc gid ti co ly dé suy
ra vat liéu tuong \ing;:

Allowable Pressure (0,25*Re): dp liee cho phép. Go s6.

H
Néu nhén ndt -+ | d€ hién ra danh sach vat lieu.
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3¢ -ﬁ?* 3-'3'4 LR '35 @

]Rempuz {MPa] [rum [MPa) [E [MPa] [Desc.

| 9JEN52350RGL
1D{EN 5235JRH
11 [EN5235R G2

13| EN P265GH
14|EN S27S)R

| 15{EN 527532G3
16{EN 5275)2HG3
171EN 535512G3
18| EN 535512H

Z1|EN 5PT410

22 |EN SPTS10

2FIFM 1 EF

230
225
380
260 max
240 rax
210 max
225
225
225
225
225
225
225
265
265
265
345
345
345
345
255
345
<85
325
355
300
34n

360
360
600
2N

210

270

340
0
340
340
410
410
Ho
410
450
450
450
490
410
510
470
570
690
420

4dar

206000 Free-cutting steal
Z06000 Free-cuttng steel
206000 Free-cutting steel
206000 Free-drawing steel
206000 Free-drawing steel
206000 Free-dravang steel
206000 Structursl steel
206000 Heat-resistant steel
206000 Stnsctoral stest
206000 Structural steel
206000 Structural stegd
206000 Structural steel
206000 Heat-resistant steel
206000 Structural steel
206000 Structural stesd
206000 Structwral steel
206000 Structural steel
206000 Structural steel
206000 Structural steel
206000 Stnxtural steel
206000 Structural steel
06000 Structueal steel
206000 Structural stael
206000 Structural steel
206000 Structuraf steel

206000 Case-hardening steel
A" asa-hardaninn ctesl

Nhém Joint Properties - dic tinh ciia méi ghép.
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Static Loading:

Nhan tén vat liéu va nhan nit |§" dé dua vat liéu vao.
Khi da c6 vat liéu, cdc thong s6 s& c6 cdc gid tri twang ting hién 1en tai cdc 6 s6 liu.

Type of Loading: kiéu tdi trong. Nhin niit w dé chon kiéu c6 sin.
tdi trong tinh. .

Repeated Load: tdi trong tudn hoan.
Alternating Load: tdi trong thay déi.

Material

- vt liéu moi ghép.
Mac dinh 1 User - néu chon phuong dn nay, chiing ta phai nhap céc gid tri co ly dé suy

ra vat liéu tuong ung:
Allowable Pressure
Elasticity Module
Claping Factor
Slip Safety Factor

Néu nhan nit i dé hién ra danh sach vat liéu.

:-. Joint Mdtcrml

. dp luc cho phép. G6 s0.
E: mé dun dan hoi. GO s0.
y: hé 56 kep. GO s6.

ks: hé 56 an toan truot . GO s6.

v =R B 0
Matertal ISioma A7 [MPa) [ Sipma A8 [MPa] [ Sigma 419 [MPa] [€ (MPa)
[ {Steel g, 37, 921 ) &3 45 210000
2] stesi gr. 50 125 %0 56 210000
3[steni r. €0 160 100 63 210000
- 4|Steeior. 70 180 110 7¢ 210000
5] cast steel 80 56 40 210000
6] arey cast won 2 22 2 60000
7|eronze 32 2 2630000

i i i e
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Nhin tén vat liéu va nhan niit |3 4é dua vt liéu vao.
Khi di c6 vat ligu, cdc thong s6 s€ cd cdc gid tri tuong tng hién lén tai cic 6 56 liéu.

Nhém Calculation Results - Két qua tinh todn
Y nghia cac gid tri nhu sau:
Min. Shaft Diameter  : duong kinh 161 thiéu ciia truc.
Calculated Pressure  : dp fuc tinh dige.
Force per Bolt s lye tac dung lén bu léng.
Recommended Bolt Diameter: dudng kinh nén chon ciia bu léng.
Joint Check : dé bén kiém tra ctia méi ghép. Tai day n€u True la dugc, Falsse 1a hong.

3.3.2M3i ghép 8ng kep xé ranh - Sloted hub

3.3.2.1 Hép thoai Guide

DGoide
Clamping Joint Type : - :
" geparated Hub A0

@ Sioftedtish )
7 Cone Joint

Strength Calculation

" Hub Lergth Design

7" shaft Diameter Design
& Check Calculation

bDimansion Input
" d,D->g
ds->0
Screw Tension Calculation
. % No Clamp deformation
" Consider the Clamp deformation

Hub outer diameter is calculated for the specified shaft diameters and hub
thickness. )

Trong nay cé thém cAc nhém muc tiéw tinh todn sau:

Nhém Dimension Input - nhap kich thwdéc.
Chon mdt trong cac phuong 4n sau:
®d,D-->s.
®d,s-->D.
Nhém Screw Tension Calculation - tinh to4n sifc cang clia dai dc.
Chon mét trong cac phuong dn sau:
® No Clamp deformation: khong 6 bién dang ciia ché kep.
® Censider the Clamp deformation: cé diéu kién bién dang tai ché kep.

Nhém Deformation Force Calculation Type - dang tinh toan luc bién dang

Chon mot trong cdc phuong 4n sau:
® Deformation Force Calculation: tinh todn luc bién dang.
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© Deformation Force Input: nhdp lic bién dang.

3.3.2.2 Hop thoai nhép liéu

":')'él;ﬂp"ﬁJOIhM‘Ehm'cﬂ[.ﬂﬁculﬂnﬁ:f e i

o Cidoard  Tools  Hop

g am [ ) Caculate Frish i
Toegpae r3 " hm

Apal Foece fas0  m

Cimensions ¥

Shalt Caprater a5 e }

*yb Langth LT [ . (1]

Outer Hub Evameter om ) E ] 3

b Thickness ¢ T T m 2 I o

Diches e 2 T F J ®

Bk Fropertes l....;.. R

Gk Materisd Lzer .

Flovabie Prassues (0.25 * Ra) 7l o Wa . FLM_JL“_

Neamber of Jorn Boks 4 '

ok Propeitas )

e o tossg Greigiond S e =

Ml gricd Cakyhton Pesults o
G T R e i r'—_J M, St bt ot -
Alowaable Prassure [T MPa Cakulated Fressure 21.531 MPa
Elastichy Mockuls E 210000 pea Force pes ok SEHElT N
Clamping Factoe ¥ D08 Recotrnersied Bok Disrmter 2 i
B0 Safaly Factor R w2z Jout. Chack frum 7

Nhom Load - tai trong 1én moi ghép.
Torque T: mé men xodn. G6 s6.
Force F: luc doc truc. G6 s8.

Nhom Dimensions - kich thude méi ghép.

Shaft Diameter  d: duong kinh truc. G6 s6. G6 s6 hoac nhén it w dé chon gid trj cé
sdn. Né€u tai hop thoai Guide chon “® Shaft Diameter Design - tinh dudmg
kinh truc” thi 6 ndy khéng kich hoat (gid tri cdn tinh).

Hub Length L: chiéu dai 6ng kep. Gb s6. GG s6. Néu tai hop thoai Guide chon “®
Hub Length Design - tinh d¢ dai 6ng kep” thi 6 nay khong kich hoat (gid
tri cin tinh).

Outer Hub Diameter  D: duong kinh ngoai ciia éng kep. Go s6. Néu tai hop thoai
Guide chon “® d, s --> D” thi 6 nay khong kich hoat (gid tri c4n tinh).

Hub Thickness s: bé ddy ciia 6ng kep. Go s6. Néu tai hop thoai Guide chon*“® d, D
--> s” thi 6 nay khong kich hoat (gid tri cdn tinh).

Pitches: khodng cdch. Trong ndy c6 hai 6 nhap liéu: b va c duoc mé ta trén hinh vé. Go
s6. Néu tai hop thoai Guide chon “® Shaft Diameter Design - tinh dudng
kinh truc” va tai Pitches Input, chon “® Automatic - ty dong tinh ra” thi 6
nay khong kich hoat (gia tri cdn tinh). :

Nhém Bolt Properties - dac tinh ciia bu 1ong va Nhém Joint Properties - dic tinh ctia moi

ghép.
Tuong tr nhu da gia thich & trén.

Nhém Calculation Results - Két qua tinh todn
Y nghia cdc gia tri nhy sau;
Min. Hub Length . do dai 161 thiéu ciia 6ng kep.
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Calculated Pressure  : dp lic tinh duoe.

Force per Bolt Ave tde dung lén bu long.

Recommended Bolt Diameter: dicong kink nén chon cia bu long.

Joint Check : dé bén kiém tra ciia moi ghép. Tai day néu True Ia duogc, Falsse 1a hong.

3.3.3Méi ghép 8ng ¢cbn - Cone Joint

3.3.3.1 Hop thoai Guide

OGuide . . .
Clamping Jownt Type
Separated Hub
7 Slotred Hub
“* Cone Joint

H
. Dimension Input
* B0, £ Toper Ralic
© 7 d, O, Taper Rati > |
T dy L, Taper Rabi 3>
DL, Taper Ratuo > d

Clampang jont with separated hub

Trong nay c6 thém cdc nhém muc tiéu tinh todn sau:

Nhém Dimension Input - nhip kich thirée,
Chon mot trong cic phuong 4n sau:
® d, D, L --> Tape Ratio.
®© d, D, Tape Ratio --> L .
@ d, L, Tape Ratio --> D.
©® L, D, Tape Ratio --> d.

3.3.3.2 Hop thoai nhap ligu

tar: 1

e SOdele o Fesn

Vaper ot [N R

Jort Propestios
Tape of Loadng
Matgriol

Seclosdeg o

?User

Adowsble Prasoue
Elastimity Mockde
Clanonng Factin
S Safaty Factor

D —
£ o
rho
R

Mea

Caodtolion Resuks
Requwed Prassurs
Required Frésseg Force
Pequired Releasing Force
Jont Cheek

554 MEa
275 N
2257458 N

Trie

Nhém Load - tai trong 1én méi han.

Torque

Download tai liéu K

T: mé men xodn. Go sé,

Thuat Mién Phi tai http://SinhVienKyThuat.Com
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Nhém Dimensions - kich thuée mai ghép.

Cic kich thuéc duge minh hoa trén hinh vé.

Major Diameter D: diong kinh lén. GO s6. Néu tai hop thoai Guide chon “® d, L,
Tape Ratio --> D thi 6 nay khong kich hoat (gid tri ¢an tinh).

Major Diameter d: duong kinh nhé. Go s6. Néu tai hop thoai Guide chon “® D, L,
Tape Ratio --> d” thi 6 nay khong kich hoat (gid tri cdn tinh). i

Joint Length L: chiéu dai moi ghép. Gb s8. G 0. Néu tai hop thoai Guide chon
«“® D, d, Tape Ratio --> L” thi 6 nay khong kich hoat (gid tri cdn tinh).

Tape Ratio 1: ty 56" con. G s6. Néu tai hop thoai Guide chon “@ D, L, d -->Tape
Ratio ” thi 6 nay khong kich hoat (gid tri cdn tinh).

Nhém Bolt Properties - dac tinh cda bu long va Nhém Joint Properties - dic tinh cha méi

ghep.
Tuong tu nhy da gii thich & rén.

Nhém Calculation Results - Két qua tinh todn
Y nghia cdc gid tri nhu sau:
Required Pressure . dp liec can thiét.
Required Pressing Force  :luc can thiét tao sitc ép.
Required Releasing Force  :lur nhd cdn thiét.
Joint Check : do bén kiém tra ciia moi ghép. Tai day néu True 1a dugc, Falsse la hong.

34 LUU TRU SO LIEU VA KET QUA

3.4.1Luu i s8 liéu va két qua tinh todn véo dia

Cic s6 lieu nhap vao c6 thé luu dudi dang 1¢p vao dia dé sit dung trong cdc cum lip ghép |
khac. : :

" 3.4.1.1 Luu trit
Trinh don: File @ Save as

-
Thanh cong cu:
Hop thoai xuat hién:

Saven | My Domesent
- Y- ) o Aea1 cdl
LS s
iy Fesent . 1banalan He
/ Dosmetts - noamee
J Labens
ek ""‘M’M
b M PRUSEs
LdtbyxLam
T o]
. = LUk
ly Dox umwrds oA
. . 35W Loag Fls
z.q]‘_:é uucical cd
My Giegutes )
ﬁw,l] Fie pame iChot el vl ‘ ove l
poak  Seesloe  od o - Cancel
Fhcer oy

Tai File name: cho ten tép. Phin m& rong loai tép nay la *.cal.
Nhin Save dé luu trit.
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3.4.1.2 Mé tép s6 lidu da luu
Trinh don: File = Open

hat '}

Thanh céng cu:
Hop thoai xudt hi¢n:

Look in: |.. '} My Documents "E : ek B3~
R sy Adim Htrucical.cal
e ©_J3Autodesk o vitme 1. cal
My Recent ..Dang Duc Hai
Documents -_3Inventor
i kB8
_ .;_i_;ﬁMy Music
Desktop - My Pictures
i JNgocLam
/-, Loangoctan
e \10ldversions
My Dacuments ) PHAM HUNG
TISW Log Files
kol chot cal
My Computer .
ﬁ“«j File name: i chot.cal e Open ’
5 ' - SR |
MuNewwark  Files of tupe: E“. cal '! Cancel r
Places - B

" Open as jead-only

Chon tén tép dd hru trit s6 liéu tuong ¥ing cla chi tiét dang thiét k&, nhin Open ma tép.
86 liéu duge dp vao cdc 6 nhap lieu tuong ting d¢ tinh toén.

3.4.2Xudt k&t qua tinh toén dudi dang vén bdn

3.4.2.1 Xuat thanh van ban théng thudng

Keét qua tinh toén c6 thé dugc xudt ra dudi dang van ban dé luy trif vi in ra giay.
DANG LENH

‘Trinh don: Tools = Create Report

Thanh cong cu:

Ban phim: Ctr + P

GIAI THICH
Sau khi ra [énh, mét van ban dugc kich hoat trong NotePad:
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05-29-2005  Clamping Joint Mechanical calcvlator : &
(version 10.0.0)

Clamping Joint type - Cone Joint

Load:
Torque T = 80 Mn e

bimensions:

Major Diameter D = 60 mm
Minor Diameter d = 55 mm
Joint Length L = 100 mm
Taper ratio 1 : 20

Joint properties:

Material = User

Altowable Pressure = 160 MpPa
cTamping Factor n = 0. 08
S11p safery Factor = 1

calculation results:

Required Pressure = 6.54 MPa

Required Pressing Force = 27,531 N
Required Releasing Force = 2287.4568 N

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

3.4.2.2 Xuat dudi dang trang Web
Trinh don: Tools = Create HTML Report

3
o

Thanh cong cu:
Ban phim: Ctr + H 7
Hop thoai xuit hién dé chon dit licu xuit ra;

R t:\Documents and Setlingezadeamil ocal SeltingsA\Temp\WaleProt hi...

Mo Ed Mew Faeonks Tools  Hop
. , N »
- B {1 S Sewch U Favorkes @ Medo £
7 o 83 Efocuments and Settngslcadkamliocdl Settigs{TemplCskdrat him v |5 5o e B
el
- Clamping Joint Mechanical Calculator {(Version:
'+ 10.0.0)
5-29-2005
E Guide
Clampng Joirt Typs - Corg Jont
i
|
/ :
Dimenslons
Shaft Diametsr [d | 25 imm i
o length L) 38 imm
Major Diameter (D] 63 imm
Mo Diameter |d| 55 imm
Jamtlength L 11002 mm
Taper Ratiy 1:20
A
] Dore 5 My Computer

Tai day c6 thé luu vao dia, sao chép, chinh stta v.v...
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CHUONG 4

TINH TOAN MOI HAN - WELD JOINT

Ap dung cho thi€t k€ va kiém tra han mit, han xé rdnh, han diém, han géc, va han gidp
mdi. Phép tinh todn co thé kiém tra cdc loai han dién hinh chiu tic dung bdi nhiéu loai tai trong
khdc nhau. Chiing ta ¢6 thé thiét ke thong s0 hinh hoc cho méi han, chiéu day 16i thiéu cia vat
liéu va kiém tra d bén. Chiing ta cé thé ghi tinh todn clia minh vao mot tép xdc dinh.

Phidn nay chi tinh todn, khong dua hinh khéi vao ban vé duoc.

Cong thttc tinh todn duge trinh bay tai Chuong 5 - Phan 1.

4.1 KHOI TAO CHUONG TRINH

Khoi dong Desrgn Accelerator, hop thoai xut hién:

Opfions  Help

Fils Vew

L=

Standards: . 1SD v Content selectlon }:’h Mechanical Calcula{ore £

N Component Generators
2% Mechanical Calculators
{1 Engneer's Handbook

* Joints : Solder Jaint

+ Shaft Component Gener ‘

+ Bearings

¥ Springs i

* Transmission Mechanisn ﬁ e

+ Beam Component Gener 00 Use.r Info o _

+ Column Component Gen Designs plug, slot, spot, fillet and butt A

+ Teletance Caloulator - 2% o egal, W;’d ’ifi’}tf[;‘a”dfﬁ'fom;sl;t"?”g[h

¥ Plate Mechanical Calcu! '@‘ ﬂ Q ghzik g ranzg- of t:pci:;a?w:!li?? = )
p shessed with different ypes of load. -,

Weld Jonnt Mechanlcal Caicuiator Item count: 8

Trudce het 1ai 6 Standard nhén nit v chon tiéu chudn ky thuat. Trong vi du nay chon
[SO.
~ Tiép theo chon theo thit ty dusi day:

= Design Accelerator. > & Mechanical Calculators =

Hop thoai hién ra:
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St Loadng | Fatigue Loadng | ,
weld Type Load Diagram i
te Bute Welds IILINT s N NN i
* Filat Walds Loaded in the Connection Fans " ;
" Fdet Welds Loaded Spatially ) - A —_
" Phug and Groove Welds . -
7 Spok {Resstance) Welds
Calculation of Statically Loaded Wekd Calouiation of Fatique Loaded Wald
+ Standard Calcdation Procedure -¢ Gereral Method
Methiod of Comparative Stresses o
weld Desgn }
[T RN < RN A ' - - <~ H i i
- : t, ISEE N |
. : -+ 1 3 N S—— . 1 :
b + : i B VAITIS
; i
I oed
weld Load '
o . : . ; ’
: 1 : :
i — 1' l : C ) : @zzz_w&) ! K
: :
T ; : ; i
jewmnd e a b T T
1L sicuation Pararmeters The same safety Factor is used for all weld types, styles and
ways of loading
Only Active Weld Length is Considererd

Day 13 hop thoai dé chon céc diéu kign ban dau (muc tiéu) cho tinh todn thiét k. |
7 Bang nay 16n tai song song véi bang nhip $6 lieu va tinh todn. M6i lan thay d6i cic tiéu ?
“chi tai bang nay, bang nhap s lieu thay d6i theo dé phir hop vdi lua chon.

Néu khong thdy bang niy xudt hién, cé hai cich dé hién thi:

Trinh don: Tools = Guide
Thanh cong cu:

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

Nhém Weld Types - kiéu moi han.
, Nhén chon mét trong céc kiéu sau:

/% Butt Welds
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AT FIOTITIF,
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—

g
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—3

[

i Fillet Welds Loaded in the Connection Plane -

& Fillet Welds Loaded Spatially

)
I“\\\\\\“\“V

| . (-'%. m) T
|- @]

I
M\“\“\\\“

-

-

-

-
o
A=
10
T
-
el
o
v,
v

[ng

o

-

n

@
St
o
[

-

Trong méi kiéu méi han ¢6 céc hinh dang dac trung va cdc tai trong tic dung ciing khic
nhau. Do dd6 dé viéc nghién cdu duge ranh mach, ching ta di theo huéng bit dau tir ki€u méi han
va sau dé 1a cac phuong dn cho tham s twong tng clia kiéu dé. :

4.3 NHAP SO LIEU VA TINH TOAN

4.3.1 M&i han ki€u déi ddu - Butt welds
Trong hép thoai Guide chon:

PSS SNNNNNNNY

/¢ Butt Welds
Hai hop thoai song hanh va twong tic nhau 12 Hop thoai Guide - muc tiéu va diéu kién
ban diu cho tinh toan va Hop thoai nhap liéu va két qua déu duoc kich hoat.
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4.3.1.1 Hop thoai Guide:

L Guide
Static Loading
weid Type S :
& Uit welds LA AP AP NN

" Filet Welds Loaded in the Cornecti-qn Plane %

-

" Fillet Welds Loaded Spatialy -
I Plug and Groove Welds -
¢ Spok (Resistance) Welds

- Calculation of Statically Loaded weld
" Standard Calculation Procedhwre o
# Method of Comparative Stresses e
Weld Design

FZZ777ANSSSNS | EZZZRSSRSNRT %—1‘ ﬁ

7

Statie

Cakulation Parameters : Repeated fatigus loading
v Only Active Weld Length is Considered

=

Tai Hop thoai Guide ti€p tuc chon cdc diéu kién.

Nhém Caculation of Staticaly Loaded Weld - tinh méi han tai trong tinh.
Cic lya chon tinh todn nhu sau:
@ Standard Calculation Procedure: thi tuc tinh todn tiéu chudn.
©® Method of Comparative Stresses: phuong phédp d&i chi€u tng sudt.

Nhom Weld Design - thiét k& méi han.
Nhan chon vao céc niit hinh dnh mé ta maéi han bén dudi.
/ weld Design

PZZZ77RSSSSSN | PZZZARSSSSSSY
< <
- < :

Nhém Weld Load - tdi trong 1én mot han
Nhan chon vao céc niit hinh anh mé ta tai trong méi han bén dudi.
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- l | i
== Lt | Ci2 j@—m@!@m@l
Em_'._,._,»_s_tgﬁgﬂ..«ww o i : |

Nhém Load Diagram - biéu @0 tai trong
Nh4n chon dang biéu do.

Static loading: tai trong tinh.

- Fatigue loading with fluctuating course: tdi trong mdi véi hanh trinh dao déng.

- i
_§ Repeated fatigue loading: 1di trong mdi tudn hodn.

7| Assymetry reversed load: tdi trong ddo phi doi xing.

'\ M Symetric reversed load: tdi trong ddo déi xiing.

Trudc hét phdi tinh tdi trong tinh dé thuc hién muc tiéu tinh todn sau dé méi chon cdc
loai tdi trong khdc dé tink thém do bén.

Nhém Calculation Parameters - tham sé tinh toan
® Only Active length considered: chi tinh cho méi han c6 do dai dang ké.

4.3.1.2 Hop thoai nhap s8 lidu ban dau va két qua tinh toan:

A Weld Joint Mechanical Caleulator : 1

B Cippmrd Joois Hep _
e @ ©He O e ]
Aatic toadng | .
weld Jonk Loadng Tl trong mai han o
Normal Force Luc phéip tuyfn Fr f1500 N
PASIAIPSASs DNRNENNON, I H
weld it Dimonseors Kich thurdc moi haa R o Ghf st e
Plate Thickness B iy mm ghép .3 ten : B U
weid L2ngth Chifu dii mdi bhn Ve T am
. Caloulation Resuks
Alowable Stress
Joik Heronial and Propects VLLRU MBI BAR - - - oo o M Plete Thckness
User ’ ' o —::}s _ " Mn, Weld Length
I veud strengen Gidi ban chiy re fis T P wekd Normal Stress
Wkmate Tensis Strength thag sust ko 1St hyn  m o0 vFa Max. Normial Force Freax Bi6177 W
Safety Factor HE 50 an tohn s {17 E
Srenth Chack of the Jont frue
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Nhom Joint Material and Properties - chon vat liéu cho tam ghép
C6 hai cdch cho vit liéu:

1- Mac dinh la User - néu chon phuomg én nay, chiing ta phai nhap céc gid tri co ly dé
suy ra vat liéu tuong iing. Cdc thong s6 gom:

Yield Strength: Re  gidi han chay.
Untimate Tensile Strength: Rm  dé bén kéo t6i han.
Safety Factor: ms  }ié s6 an toan.

Néu hgp thoai Guide, tai nhém Caculation of Staticaly Loaded Weld - tinh m&i han tai
trong tinh, nhén chon: *® Method of Comparative Stresses: phuong phdp dai chiéu ung suat”
thi trong phén nay c¢6 thém cdc tham s6:

Conversion Factor of Weld Joint for:
- Butt Weld Load, with Tens, - Press. &1 085 X
- Butt Weld Loaded with Shear &2 0.7 X

Conversion Factor of Weld Joint for: hé s6' chuyén déi cho cdc dang sau:
- Butt Weld Load. with Tens.-Pres. OL1: mdi han néi chiu tdi c6 kéo, nén. Go s6 truc tiép
hoac nhan nuit - = dé hién hop thoai hucmg dén chon:

. 0 AT R T AR % BT £ R B g e 5

R A o v N A R o

Recommended values of conversion factor of weld jomt

Conversion Factor of Weld Joint ol 085

Dung thanh truot tim gia tri thich hogp, nhan OK.

- Butt Weld Loaded with Shear QL2 méi han néi chiu tdi cé cdt. G6 s6 truc tiép hoac
nhén nit -2 dé hién hép thoai hlrérng dan chon:

.....

1 _§ ] | |

i‘ f 1 ] 1 4 i [ . ] ]

...........

Conversion Factor of Weld Joint &2 0.7

2- Nhan nit | aé hién ra danh sach vat liéu.
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& os, A2 P [
T ]Eéfﬁpﬂz {MPa) IRm [MP&] [Rm min - Rm max [MPa]
1 [Structural Steel S2350RG!Y 225 350 340470
Sl structural Steel 52351RH 225 350 340~470
"3 structural Steel 5235IRGZ1 225 350 340~470
2| Structural Steel 52350 225 350 340~470
5| Structural Steel SPT360 225 370 360~500
8| Structural Steel SPT410 255 420 410~530 i
7] Structural Steel 52751263 265 420 410~560
8] Structural Steel 527512HG3 265 420 410~560
] structural Steel 53551263 345 500 490~630
10] Structural Steel 5355)2H 345 500 490~630
- 11| Structural Steel 535530 345 500 490~630
12| Structural Steel $35530H 345 500 490~630
13| Structural Steel SPTS10 345 520 510~650
; MRS

Nhan tén vit liéu va nhan nit [3 4édua vat liéu vao.
Khi di c6 vt liéu, cdc th()n;i, 6 s& co cdc gid tri twong tng hién lén tai cac 6 s6 liéu.

Nhén niit Igf.tfl‘"ate ------------- i dé thyc hién tinh todn.

Cac nhém s6 lieu khac duge gidi thiéu keém vao diéu kién ban déu.

4.3.1.3 Tai trong tinh Static Loading

Khi chon tai trong tinh Lioil Stafic loading, hop thoai nhap liéu theo t& hop lya
chon diéu kién ban dau nhu sau: :

[Frarsda NN

L
Tai nhém Weld Load - tai trong 1én méi han c6 thé nhan chon mot hoac mot s6 dicu kién
mot lac: :
‘weki Load
] —1 —
R

Tai hop thoai nhap liéu:
Nhap luc phéap tuyén Normal Force.
Két qua tinh todn:
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Caleulation Results

Alowable Stress Un g suat cho phép aal ilH?’D& "~ MPa
Min. Plate Thickness B& diy 10i thidu cila tim smn {014 mm
Min, Weld Length  EX3 dai 16i thidu ciamoi han  tmin 1263 mm
Weld Normal Stress  Tug sua't phép tuy&n g iaa;gi MPa

Max. Normal Force  Lue phd p tuycn ldn nhat Fnmax {5"131?.7 N

Strength Check of the Jont  Kiém tra d¢ beée moi han ETr_u;.—‘ o

i
i

H
{
!
i
%
i
i

Tai hop thoai nhéap ligu:
Nhap lyc cat Sheer force.
K&t qua tinh toén:

Caleulation Results

Allowable Stress g suai cho phép oal 5 wpa
Min. Plate Thickness BE ddy t6i thidu eda 1im smin ofz’é‘_”‘“" mm
M, WeldLength DX dai 10 thidu ciamgi hia Lmin {1471 mm
Total Weld Normal Stress T8ug itng sublt phdptuyen 0 {333 MPa
Weld Shear Stress U‘ng sunt cdt r ZMZWZ”M - vPa
Resulting Reduced Stress Ung suatket qud gitm thiduor 5.0 Mpa

Strength Check of the Joint Kidm tra d6 bén moi han frree”

1C12
Tai hop thogi nhap lieu:

Nhap mé men uén - Bending moment M1.
Két qua tinh todn:

e e et ey

Calculation Results B
121.875 MPa

Allowable Stress L'I'ng sulit cho phep agal ,{- 1,

Min. Plate Thickness B¢ diy toi thiu cia 1m smin 0.26  mm

Min. Weld Length  £20 dai toi thifu clamoi hdn  Lmin géwﬁmmw mm

weld Normal Stress Ung suft phdp tuy&n v4 ﬁ.ﬁmmmm MPa
Max. Bending Moment W& men uon idn nhat Mimax i/‘géé:gsmm‘ Nm

Strength Check of the Joint Kiém tra 6 béamdi hdn  [True
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CW—E@

Tai hop thoai nhap liu:

Nhap mé men uén - Bending moment M2.
Két qua tinh toan:

Calculation Results - ‘
Allowable Stress Ij'ug suBt cho phép gal %,1278_75 " Mpa
Min. Plate Thickness BE diy 16i thidu cla 1@m smin [4.68  mm
Min. Weld Length X0 ddi t6i thidu clam6i ban  |min [e8.78 mm
Weld Normal Stress Uag sus't phd p tuyen o |i0s67  Mpa
Max. Bending Moment WM& men udr |da wha't Mzmax {457  Nm

Strength Check of the Joint Kidmtra do béamgi bin  [Trae

Tai h{)p thoai nhép liéu:
Nhap mo6 men xoan - Torque.
Két qua tinh todn:
- Calculation Results -
Allowable Stress [j'ng sulit cho phép

Min. Plate Thickness B¢ dy 16i thidu ciia tam smin 4.7 m
Min, Weld Length DX dai t6i thi€u cilamoi ban Lmin [89.62. mm
Weld Shear Stress ~ Lfng sust cét 7 le8ee T mpa
Max. Toraue Mo meu xodn Idn nhat Tmax [56.61  Nm

Strength Check of the Joint  Kidm tra ¢ béamoi bdn  [Trie

Khi 6 nio dugce nhdn chon thi cdc tham s6 néi trén duge kich hoat tai hop thoai hhap lidu.

Static Loading |« . . .o | ‘
. Weld Joint Loading . )
NormalFree  Lutc phépruyéi FlisoD N
Shear Force Lurc cit Ft m“"“"‘" N
- Bending Moment  Md&mea utn M1 EE‘M" Nm

: Bending Moment Mo men ndo M2 '§4D .. Nm
K&t qua tinh todn hién ra tai nhém Calculation Results di gi6i thiéu tai cic muc tiéu cu

thé & trén.
Cac dang mé6i han duge gidi thiéu dudi day ciing ¢ hop thoai nhap lidu va két qua nhu

trén.
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dudi.

Hinh mo ta cic tham s&:

.

-

Tai nhém Weld Load - tai trong 1én méi han chi ¢6 mot diéu kién:

weld Load

i

%{_/-_’_

|
i
i
i

Static

Trong hép thoai nhap liéu nhap thém céc gid tri sau: :
Acting Force: fuc kéo va géc nghiéng clia m6i han so vdi hudng cia luc kéo nhu hinh ,

weld Joint Dimersions

Plate Thickness ] 25,,,‘,. SRR,
weld Length . §100 o -
weld Angle  G&e nghléng cla mdi han 8 45 °

Két qua tinh todn:

Calculation Results

- Allowable Stress Ij'ug sUBt cho phép Tl I'g?'g”“"’" pa

Min, Plate Thickness BE ddy toi thifuclatim - smin [0.16  mm

. Min.Weldlength D dai t6i thidu clamdi bdn  Lmin [10.16  mm

 Weld Normal Stress  U'ng suat phéptuyen g 1161 " MPa

- Weld Shear Stress Tjﬂg suf't cét 7 el wps

Resulting Reduced Stress Ung suitket qué gikm thiduor 323 Mpa
Max. Acting Force Lufc tdc dung [dn nhat Fmax E&E.B N
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3.

Hinh mo ta tham sé:

—/—

N

L -F—Za-

| 4
pe
r~Ar— ]
| s

L, L]

Tai nhém Weld Load - tii trong 1én mdi han c6 thé nhdn chon mot hoac mét s6 diéu kién

mot hic:

-

1

Nhép"li_:c Eic_)c truc Axial Force.
Két qua tinh todn:

_-Caleulation Results

i i mm ek e

plowable Stress  Ung suat cho phép oal [114.706  Mpa
Min. Plate Thickness BE diy toi thidu cila tam smin 10.14  mm
Min. Weld Length D6 dii t6i thidu clamgi ban  Lmin 5 mm
weld Normal Stress Ung suft phdptuyen o B mwpa
Max. Axial Force  Luc doc truc ldn nhat Femax [57353 N

- Strength Check of the Joint  Kidm tra d6 bén moi hin iTrue

Hinh anh mo ta tham s6:

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

=]
y *Fy
L

h

L

¥

Weld Joint Loading

] | "s ~ Bending Force Fy ﬁagg N
! [ ' Farce &rm e ﬁ"ﬁﬁ" " mm
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Nhép luc uon: Bending Force
Cénh tay don : Force Arm

Két qua tinh toén:

=5

Calculation Results

Allowable Stress ~ Ung sust cho phép oal {r97.'5 T MPa
~ Min. Plate Thickness BE ddy 16i thidu ciia m smn [0.66  mm
Min. weld Length D dai t6i thiéu clamoi hin  Lmin [35.18  mm
Weld Normal Stress  Ung sua’t phdp tuyen a ;TZMu*W MPa
- Weld Shear Stress Lj'ug suft cAt 7 -E**‘ MPa
Resulting Reduced Stress fl'ug sudt t8ng OR .?1_2.;.;6@ ‘‘‘‘‘ MPa
' Max, Bending Force  Lutc ucin Idn nhat Fymax 78062 N
free

Strength Check of the Joint Kidm tia d6 beén moi han

'nhap mo6 men xoén Torque.

Két qua tinh todn:

Calculation Results -
Allowable Stress [j'ng sulit cho phép

Min. Plate Thickness Be day 16i thid u cila thim
~Min. WeldLength D) dai 16 thifu clla moi han

Weld Normal Stress  Ung sua't phfip tuyen

Max, Bending Moment Luc udin Idn ahat

Mmax [1015.62

oal [121.675  Mpa
smin 10.26 . mm ‘
Lmin [22.2 mm

o 6 ™Pa
N

Strength Check of the Joint Kiém tra d& b&n moi bin [‘Frue T

i

SN

T Prd
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Kich thudc 6ng va mdi han nhap:

r weld Joint Dimensions e .

Plate Thickness Bé déy ¢éng s5 T T mm
Tube Outer Diameter  E)tonp kinh npcal cla &ng D f?smww T mm

Tai nhém Weld Load - tai trong Ién m6i han c6 thé nhan chon mot hoac mot s6 diéu kién

’ mot lic:

27 \\\‘E

: idh-—--r'——T |
. | SSSSZZZ4 phap Iye doc truc - Axial Force :
Két qua tinh toan: | /

Calculation Results

Allowable Stress lj'ng sul't cho phép oAl ﬁH.?D& MPa
Min. Plate Thickness  BE day toi thidu cia tam smin !U.l mm
Min, Tube Outer Diameter Piting kinh ngoai toi thi€Dmin ﬁz? " mm
Weld Normal Stress (¥, g sult phdp tuyen ag H,B& MPa

Max, Axial Force Life doc truc ldn nhat Fzmax {126125.7 N

Strength Check of the Joint  Kidm tra d& bén moi han fTrue

o)
' nhap mo men xoén Torque.

Két qua tinh toédn:

Calculation Resuits

Allowable Stress Lj'ug suft cho phép 7Al ffg T Mpa
Min. Plate Thickness B¢ day 10i thidu clia teim smin !Elw.vlmmmm- mm
- Min. Tube Outer Diameter . . ) Dmin {14.05  mm
tétruug kinh ngodi nhd nhat : S
Weld Shear Stress Ung sunt cdt T E.S MPa
Max. Torque Mb men xodn [dn nhat Tmax lé"ﬁb'i’.?é‘"w Nm

Strength Check of the Joint Kidm tra d6 b&n moi han IFJ: T

Strength Check of the Joint: D¢ bén kiéin tra. Két qua nay 1a True - bio dam, Faile - khong
bao dam.
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4.3.1.4 Tai trong méi - Fatigue loading
Trong hop thoai Guid chon phuong dn tai trong v6i cAc niit sau:
SIS

- Fatigue loading with fluctuating course: tdi trong moi voi hanh trinh dao djng.

— ' Repeated fatigue loading: rdi rrong mdi tudn hodn.

Assymetry reversed load: /di trong ddo phi doi xing.

Y Symetric reversed load: 1di trong ddo déi ximg.
Chon mot trong cdc phuong dn ndy dé tinh todn.
" Khi chon xong phuong 4n, myc Fatigue loading duoc kich hoat. Nhian Fatigue loading,
noi dung hop thoai Guide tr& thanh:

L Guide .
Stats Losding | Fabgue toadng |
Used Method of Calulstion of Wel] Jorit Fatique Strength

- 5 Method of Yrtual Mean Stress

y © Moddmd Godman Mathod

7 nsadrabe (Ehptic) Method

" Garber Parabolc Method

- Method by {eccetioghy, Chester and Dodge

< Method by Bogei

27 Sandeebrarg Mothod

Parameters of Endurance Liest Cakcuation
Determunung & basx endurance Wi of smoath bar loaded vith rever sed losd Caleudation L Hedopr

G Inthoence of srbace quality to weld yoink endhurance iind is considered ’ o Qdu.i&m_ e MMM

G Infuence of weld size to the wald Joint endurarce mkt i considersd k ’ ;dcll&m~ o Macssl okt
W Requrement to kaep speciied rekabity of joint 5 nicksded fito the endurance nd vakae

7 Inflserce of stress concentration to the weld jet endus ance Snik © cofmdered

¥ Inflaence of oparation tempet ature 10 the wold joint endurance mit 15 considered

7 Chher affects are corsidesed in the endurance b calulation

1- Chon cic phuong phép tinh toan mé6i han véi tai trong moi.

Nhan chon mot trong cic phuong phdp sau:

® Method of Virtual Mean Stress: plutong phap tinh theo tdi trong trung bin.
@ Modified Godman Method: plueong phdp Gut-man.

® Quadratic (Elliptic) Method: . phuong phdp cung phan tie (En-lip).

® Gerber Parabolic Method : ' phuong phdp pa-ra-bén Go-bo.
® Method by Kecceioglu, Chester and Dodge : plutong phdp Ki-sio-glu, Chet-xto va
Pogi.
® Method by Bagci: phitong phdp Bac-si.
® Method of Virtual Mean Stress: phutong phdp tinh theo tdi trong trung binh.
®Soderbeg Method:  plutong phdp Sé-do-bec.
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M&i phuong phép c6 hinh dang biéu d6 tai trong méi khdc nhau, duoc minh hoa bang

hinh anh bén canh.

3. Chon cich cho tham s6 bao dam d6 bén - Parameters of Endurance Limit Caculation.
Tai day cd cac tham s6:

Determining a basic endurance limit of mooth bar loaded with reversed loead: xdc dinh
gi6i han do bén ciia thanh chiu tdi trong bién déi déu vdi tdi trong ddo chiéu. S6 liéu duge
Xac dinh bang mot trong hai phuong thic véi céc niit:

! .CBICUIEUE"" nwdéng tinh ra.
Manual Input nhdp triee tiép vao cdc 6 nhdp liéu tiwong iing. Nhan moét trong hai
niit nay.

Tiép theo cdc muc ti€u xdc dinh khdc bén dudi. Chon muc tiéu nao thi ddnh diu vio dong
dé:
M Influence of Surface quality to weld joint endurance limit is considered: rinh: den s
dnh huong cia chdt licgng bé mdt lén tudi tho ciia méi han.
™ Influence of weld size to the weld joint endurance limit is considered: tin/ den sif dnh
huedng caa kich thude moi han lén tudi tho cia mot han.
M Requirement to keep specified reliability of joint included into the endurance limit
value: yéu cau phdi xdc dinh d¢ tin cdy ciia moi han cing voi tudi the ciia méi han.
M Influence of stress concentration to the weld joint endurance limit is considered: tinh
dén sy dnh hudng ciia ing sudt tdp trung 1én tudi tho ciia moéi han.
M Influence of operation temperature to the weld joint endurance fimit is considered:
tinh dén sy dnh hudng ciia nhiét dé 1én tudi tho ciia méi han.
M Other effect are considered in the endurance limit calculation: rinh dén sir dnh hudng
cdc hiéu ting khdc 1én tdi the cia moi han.
Tré lai hop thoai ¢6 céc 6 nhap héu tuemg ung v6i muc tiéu ¢ chon duge k1ch hoat.

.L Wnld Jainl Mechdni:al Cak:ulalor 1
B Cipprard Tk Heb

B o el = fih
Helx Loadng  Fatigue toading |
Fatigs toadeg of Webd Xkt . . Calcudston Parammted s
Cyche Uppor Loading o Dnamic Rroks Factor 1 h z
Ackng Fres Fh 11500 N e of a Jort o Thonssards of Deflectons Wil e
Paqueed Safely Degree o2y Y

Method by Leccecioghy, hestet and bodge
Oy

Cyce Lowe Loadrr S a ,_‘._-..______ 02\ J g
Aty Force Fn & L " \—."\‘\\ (&-) ' (ﬂm) !

\

|
Endhrance Lurd Delesmnation R Re R ‘-'m
Bk Ercur ance Lk of Material o' 120 Py €rponent ai26 x
Spface Factor K 050z Cakcubation Remks
qe Factor R IH Coirectad Endurance Eimk oe 3677 Mea
Bagured ot Rajabiity T e o
Redablty Factor o Mean Fabgue Strength of the Jort om 35 e
Fatygue-strargth Reduction Factor e e ampltude of Jonk Fatige Strength BA 27502 MPa
Mod. Facter of Stress Concentration e sse T Mesn Cych Stress om 1ETT e

- ! ) Cycls Soass Amphtude as . MPa

Factor of Fiscelaneous Effects " l e Cotcdsted Ssbety of Weid Jort e IU‘K'“_

Nhém Fatigue Loading of Weld Joint - tai trong méi ciia méi han.
Cycle Upper Loading: Normal Force: tdi trong lon nhdt: luc phdp tuyén. Cho gid tri
16n nhat.
Cycle Lower Loading: Normal Force: tdi trong nhé nhdt: luc phdp tuyén. Cho gia trj
nho nhit.
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Nhém Endurance Limit Determinations - xac dinh giéi han dé bén.
Céc tham s6 nhu sau:

Basic endurance limit of Material G,”: dink giéi han do bén co 50 ciia vt liéu. G s6.
Surface Factor ka: #é 56 bé mdt. GO s6 truc ti€p hoiac nhan niit = gé hién hop thoai huéng
dan chon:

L Recommended values of surface factar

Viing nén chon . ——
Surface Factor ka 0.54 [ S —

Diing thanh trugt tim gia tri thich hgp, nhin OK. N
Size Factor kb: hé s6 kich thudc. G s6 truc ti€p hodc nhan nit Ed dé hién hop thoai hudng
dan chon:

X Recommended values of weld size factor

" Vimng nén chon

Size Factor

Required joint reliability: do tin cdy ciia méi han (tinh bang phdn trdm). G6 s6.

Reliability Factor ke: hé s6 dé tin cdy cia moi han. B

Fatigue-Strength Reduction Factor: hé s¢ khit do bén moi. GO s0 truc ti€p hoac nhin niit =
dé hién hop thoai huéng dén chon:

L Recommended vatues of siress cencentration factor

Fatigue-Strenth Redkction Factor 7777 s,

L ! End butt wekd lnaded vath bending or bend-pressurs
Em End butt weid koaded with shear

T-joint with double-sided butt weid loaded with tensdefpressure

T-joint with double-sided butt veeld koaded with shear

(=
=
EE..} Filet weld loaded p«m—&darw'tohwddaxis
o

Filed wield wath the boad paraliel to the weld axis

Nhén niit chon kiéu méi han, twén thanh hé s6 sé hién viing gid tri cho phép tuong ting.
Chon hé s6 va nhan OK.
Modif. Factor of Stress Concentration Kg: hé s6'bién doi ciia iing sudt tdp trung.
Operation temperature Factor: hé s6 nhiét dg. Go so6.
Factor Miscenllaneous Effect K. hé s6 hiéu sudt téng hop. G s6. Tt ca cdc hiéu sudl

ting hoac giam do bén moi déu tap trung vao hé s6 nay.

Nhém Calculation Parameters - Cic tham so tinh toin.

Dynamic Stroke Factor .  hé s6 va ddp dong. Hé s6 nay c6 thé gd truc tiép vao 0

nhap liéu hoac nhan nit E3 dé c6 bang huéng dén chon:
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Dynaseic Stroke Factor phs T LB
Light shod Elactric rotary machines, gnnding machines, br;ctaw compressors, steam andhydradlc ,
Medun Steam engines, combustion engines, biston pumps, planing and shaping machines, ;
shocks lathes, vertical turret Lathes ;
T R T R T T TR U I e R S T TR T T T A TN T TR S ST S T
i
§ mvk’; Forging presses, banding machines, shears, benches, pan mils
i
vﬂ;x&w Power hammers, roll stands, stone criusters, hammver mills
H

Trong nay ¢6 cic co cdu nhu sau:
Light Shocks: va ddp nhe. M6i ghép trong cdc may mai, déng co dién, tua bin
v.v..
Medium Shock: va ddp trung binh. Trong dong co hoi nudc, may tién v.v...
Heavy Shock: va ddp manh. Trong cdc may dap v.v....
Very heavy shock: va ddp rdt manh. Trong cdc gid cén, bia may v.v....
Nhén vao cdc nit dé cé hé s6 tuong 1ng.
Vung 16 dam trén thanh truot 1a cic gia tri nén chon.
Nhén OK, hé s6 s& cho vao 6 nhap liéu cia hop thoai chinh.
Life of a Joint in Thousands Deflections N: wdi tho ciia moi ghép tai chd vong.
Nhén niit w dé chon céc gid tri ¢6 sin.

Required Safety Degree nf: gic an todn. G s6 tric tlep hoac nhén nat x de hién hop
thoai huorng dan chon:

Safety factor of fahgue [oaded weld }nmt

Vimg nén ChQﬂ . SSCHSEUN. SOOPOU U SOOI, IOV - . ;ancei 7 ]
| Required Safety Degree nf [2.5 Tmmmmm—

Ving to dam weén thanh trugt 12 cdc gia tri nén chon.
Exponet a: s0 mii. GO s0 truc tif‘:'p hodc nhén nuit = dé hien hop thoai hu’cmg dan chon:

AV 3 mp e e S———————x

Recommended exponenl values .

i

Exponent

Nhém két qua tinh tein - Calculation Results

Sau khi nhap di cdc s6 liéu can thiét, nhan nit - Calculate [ ket qua hién ra trong hop

thoai:

335

- 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

Calculation Results
Corrected Endurance Limit

Mean Fatigue Strength of the Joint
Amplitude of Joint Fatigue Strength
Mean Cycle Stress

Cycle Stress amplitude
Calculated Safety of Weld Joint

Y nghia cdc gid tri nhu sau:
Corrected Endurance Limit:

Finite-Life Fatigue Limit: Gidi han tuéi tho bén moi.

Mean Fatigue Strength of the Joint : D¢ bén mdi trung binh cua mot ghep
Amplitude of Joint Fatigue Strength: Bién dé ciia do bén mdi cua moi ghép.
Mean Cycle Stress: Ung sudt chu ky trung binh.

Cytle Stress Amplitude: Bién do chu ky ing sudt.

Calculated Safety of Joint: D¢ an toan tinh todn ciia moi ghép.

4.3.2 Han ddp chiu tai ném trén mét p
in the connection Plane

Trong h(“_)i) thoai Guide chon:

oe |76 MPa

I_,W,_q_,.,,u.
oM [p7s02  MPa
an 7502 MPa
Om ﬁ".“sw— _.n_"..- MPa
ca fi5  mpa
nc 18335

héng mai ndi - Fillet Welds Loaded

Gidi han bén méi chinh xdc.

& Fillet Welds Loaded in the Connection Plane

‘“-_,L g .

e

Hai hop thoai song hanh va tuong tac nhau 13 Hop thoai Guide - muc tiéu va diéu kién

ban dau cho tinh tosn va Hop thoai nhap lleu va két qua.

4.3.2.1 Hop thoai Guide:

]

inlom‘
weld Typn

2t weelds
o [llet WeAds Loadad v Lhe ronmecion Plane

© Spph (Pantine) Welds
Calcubation of Stakivally Loadsd Webd
Slmdu.kdm Procedre
¢ pyethod of Coparathae Suesies
Forneof wekd aep

“'[DF‘lL_II

wekltoad

el

1

Xy Active Yerkc Letquh v Lorreteed

=0
CIumOoO{cG8e

B @ B ED

Caouldon P ometsr s Filet well weh b speched shae

Tai day ti€p tuc chon cic diéu kién.
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Nhém Caculation of Staticaly Loaded Weld - tinh moi han tai trong tinh.

Cic lua chon tinh todn nhu sau: ’
® Standard Calculation Procedure: tht tuc tinh todn tiéu chuén.

® Method of Comparative Stresses: phuong phap déi chi€u ng suat.

Nhém Form Weld Group - hinh dang méi han.
Nhan chon vao cdc nit hinh anh mé ta méi hz‘m bén duéi.

Form of Weld Group

— i |

1L

o
I_H_IO <

Nhom Weld Load - tai trong 1én méi han

Nhén chon vao cdc nit hinh dnh mé 14 tai trong méi han bén dudi.

weld Load
i
e § W
__+_:;_ T_’, ! & -] i :_ L E - .:
™ ; i L W

Nhém Load Diagram - biéu dé tai trong

Gidng nhu phdn wrén.

Chiing ta ciling c6 tdi trong tinh (Static Load) va tai trong méi (Fatigue Load).

4.3.2.2 Hop thoai nhap Ileu'

Fl!e <holoard Tnds Help
HoR e P& o0

Static Loading ] ]
Wekf Jort Losdreg
Axpt Foyce

Wald Jord Daensinos
Wetd Herght
weld Leragth

It t4ster.sl e Propertes

User

e Strangth

Ukrnate Tensde Slrenqih.

Safety Factor

Cedverrsian Fackoe of Weld Yok toy:
- Fllet Erd weld

- Fllet Side wigd

&

PaiEe N
a s "mm
LG om
Calkdabion Resuks -
Alowable Strass
Min_ Weld Height
o M weld Length
Pe 195 a #.. Weld Thear Stréss
Rm 300 tPa Reference Stross
ns 1.5 x. Maa. A Force
a3 075 ¢
@1 065 % Streagth Check of e aint

agal 130

aren UZ

L i

r

o5 62
Famar ‘43?50 ’

e
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Nhoém Joint Material and Properties - chon vat liéu cho tim ghép.

Cé hai cach cho vat liéu:

1- Mac dinh 1a User - néu chon phuong dn nay, ching ta phai nhap céc gid tri co ly dé
suy ra vat liéu twong ing. Céc théng s6 gém:

Yield Strength: Re gidi han chay.
Untimate Tensile Strength: Rm  dé bén kéo t6i han.
Safety Factor: : ms hé sé an toan.

N€u hop thoai Guide, tai nhém Caculation of Staticaly Loaded Weld - tinh méi han taj
trong tinh, nhin chon: “® Method of Comparative Stresses: phuong phap déi chiéu itng suat”
thi trong phdn nay ¢é thém céc tham s6:

Conversion Factor of Weld Joint for:
- Fillet End Weld a3 jors =
- Fillst Side Weld o4 o.6s ]

Conversion Factor of Weld Joint for: hé s6' chuyén déi cho cdc dang sau:

- Fillet End Weld. OL3: ddp déu mdi han. G s6 truc ti€p hoac nhin nut I dé hién hop thoai
huéng dan chon:

A Recommended values of conversion factor of weld joint

Conversion Factor of Weld Joirt

Ding thanh trugt tim gié tri thich hop, nhian OK.

- Fillet side Weld OL4: deip mép. Go s6 tryc ti€p hodc nhan mit Zigé hién hop thoai hudng dan
chon:

Conversion Factor of Weld Joint

2- Nhan niit | dé hién ra danh sdch vat liéu.

int Mat

, By wf 3 B aw 3 (3

Material {Remp0z [MPa] |Rm [MPa] [Re min - R max [MPa)
_1Structural Stes) S235)RG! 225 350 340~470
2| Structural Steel S235H 225 350 240~470
| 3| Structural Steel 52353RG21 225 350 340~470
4] Structural Steel 523530 225 350 340-470
5] Structural Steet SPT360 225 370 360~500
,_6 Structural Steel SPT410 255 420 4106~530
7| Structural Steel 52751263 © 265 420 410560
8| Structural Stesl 527512HG3 265 120 410~560
| 9] Structurs Steel 53551263 345 500 490630
|10 Structura Steel 5355324 M5 500 490~630
- 1] Structural Steed 53550 M5 500 490~630
12 Struckural Steet 535530H 345 500 4904630
| 13| Structural Steel SPT510 345 520 510~650
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nitl3¥ dé dua vat liéu vio.

Calculate

Khi da cé vat lidu, cac thénf sO s€ ¢6 cdc gid tri tuong (ng hién ién tai céc 6 s6 liéu.

Nhain ndt Lo Galeilate

dé thuc hién tinh todn.

Cdc nhém s6 liéu khac duge gidi thiéu keém vao diéu kién ban ddu

4.3.2.3 Tai trong tinh Static Loading

Khi chon tai trong tinh
chon diéu kién ban ddu nhu sau:

Wiek! Tyges
-Ta

—' 1]
L1

Caknbshors Parpmaders

Seshe Loadng ' i

74 Filet Walds towded n the Coneerchon Fane

2 Fibet Wakds Loadded S0stugly : :

2 phugand Grocre Wkl N i T e
Sogt (Passtence) wWekh -

<aloulston of Seecatay Loaded wiekl
£ Sandyrd Coladatcn Procedurs
* horhadd of € Conparstve Stiegans

B B B

T onlv Atve Weld Longh s Canvsidared

- Static loading, hop thoai nhap liéu theo t6 hop lya

Load Diagram

F_ILJII a
LJF—IO Gige

Filt vkl with s specking thape

Tai day ¢ cdc nhém nh4p s6 liéu v cdc 6 nhép liéu dugc kich hoat tity theo diéu kién ban

ddu.

4.3.2.4 Cac dang

it ey

Tai nhém Weld Load - tai trong 1én m&i han chon mét trong cdc diéu kién sau:

Weld Load

JJL. __’f

£

Tai hop thoai nhép liéu:
Hinh mo ta tham s6:
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Nhom Weld Joint Loading, nhap:

- Axial Force Fx: lire doc truc.
Nhém Weld Joint Dimensions, nhip:

- Weld Height a: chiéu cao méi han.
- Weld Length L: chiéu dai méi han.
Két qua tinh todn:

Calculation Results -

Allowable: Stress Ung suat cho phép oal 130
Min. Weld Height Chi&u cao tol thi€u cla moi hag  amin
Min, Weld Length o dai 10 thidu cla moi badn  Lmin

Max, Weld Shear Stress Ung sut cft 1dn nhat 7 %3

|
i
|
é

I_—'leference Stress

Max. Axial Force Luc doc truc [dn nhat

ffug sufit tham khdo ags 54
Fxmax 48750

Strength-Check of the Joint £ bén kiffrma tra cla moi hin ;True o

H |'_ "“j
H
-

2y

Tai hop thoai nhap li¢u:
Hinh mo ta tham so:

s

-

Nhém Weld Joint Loading, nhap:

- Bending Force Fy: fiic uon.

- Arfm e: cdnh tay don.
Nhom Weld Joint Dimensions, nhap:

- Weld Height
- Weld Length
Két qua tinh todn:

a: chiédu cao moi han.
L: chiéu dai moi han.
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Calculation Results

Allowable Stress Ij'ng su#it chophép

Min. Weld Height - Chi€u cao i thiéu ciami baa amin 064  mm

Min, WeldLength D dii 10i thidu ciia moi ki Lmin (35,57 mm
- Max, Weld Shear Stress lrfng sullt cdt ldn nhat T 1124“6 B MPa

Reference Stress Ung sudt tham khio ags ‘1669 MPa

Max. Bending Force Liuc udn [du ahat Fymax {77908 N

Strength Check of the Joint Kiémtra do béamsi hda  Irye

Tai hop thoai nhap liéu:
Hinh mo ta tham sg:

<

Nhém Weld Joint Loading, nhap:
- Acting Force F: fie tdc dung.
- Direction Angle of Acting Force o: géc nghiéng ciia huong fuc.
Nhém Weld Joint Dimensions, nhap:
- Weld Height a: chiéu cao moi han,
- Weld Length L: chiéu dai méi han.
Két qua tinh toén:

Calculation Results

Allowable Stress Lj'ug sudt cho phép oal Jf3d T MPa
Min. Weld Height Chi€u cao toi thidu ciia moi han amin [0.64  mm
Min, Weld Length P dai toi thidu cia moi han Lmin !!3%5;;“% mm
Max. Weld Shear Stress U'ng suait cdt Ida uhat T {1‘2:{6'“ MPa
Reference Stress U'ng suat tham khdo gs f 16,69  MPa
Max. Acting Force Luc tdc duag Idn nhat Fmax ﬁ‘nfélj'.wémm N

Strength Check of the Joint  Kiém tra & béumssi ban  lrye
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| -”i;ai fuf)b thoai nhap liéu:
Hinh mé ta tham s6:

‘ Nhom Weld Joint Loading, nhip:

Acting Force

F: liee tde dung.
- Direction Angle of Acting Force o¢: géc nghiéng cita huéng hic.
- X-Cordinate of Action Force Point: Toa dé X ciia diém dit luc.
- Y-Cordinate of Action Force Point: Toa dé Y ciia diém ddt lyc.
Két qua tinh todn: ‘

Calculation Results
Allowable Stress

Min, Weld Height Chiéu caotdi thidu cila moi han amin
P dai toi thidu cia moi hin Lmin i

Min, Weld Length

Max. Weld Shear Stress U'ng suat cdt Idn nhat

Reference Stress
Max, Acting Force

U’ng suf't cho phép

Uug sust tham khio
Luifc tdc dung ldn hat

T

s |

Fmax

Strength Check of the Joint  Kiém tra do bén mdi han

MPa
064  mm
[35.57 mm
l12.46 MPa
16,69  Mpa
77908 N
i

Tai hop thoat nhap liéu:
Hinh mo ta tham sé:

Nhém Weld Joint Loading, nhip:
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- Bending Moment M: 6 men uon.
Két qua tinh toan:

Calculation Results

: ‘ Allowable Stress Lj‘ng sudt cho phép oAl E'ED-_-—-M-.M___. pa
Min. Weld Height Chifu caot6i thiu clamoi han amin j0.32  mm
Min, Weld Length D0 dai 0i thidu ¢iamoi bAn Lmin 24.61  mm
Max, Weld Shear Stress U'ng suat cdt Idn nhat T %EMM Pa
Reference Stress Uung suat tham khio 0s B wpa

Max, Bending Moment MO men uon |dn nhat Mmax .5812.49 Nm

Strength Check of the Joint £6 bén kiém tra clia moi han [True

— ! _I !

% J
4.3.2.5 Cac dang j | _
Tai nhém Weld Load - tdi trong lén m6i han chon mét trong céc diéu kién sau:

N

Hinh énh mé ta tham s¢ tuong iing:

i

e

’ |
¥

g

Nhém Weld Joint Loading, nhap: .
Céc 6 nhip li¢u twong tng v6i phuong dn chon giéng nhu cic truong hop trén.
Nhém Weld Joint Dimensions, nhap:

- Weld Height = a: chiéu cao méi han.

- Weld Group Height H: chiéu cao khéi han.

- Weld Group Width B: chiéu dai khoi han.
Két qua tinh todn tuong ty nhu cdc trudng hop trén chi thém céc ling su4t cit tai diém cat:
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Shear Stress in the Specified Point 71 %"778  Mpa
Shear Stress in the Specified Point 72 r 88 MPa
Shear Stress in the Specified Paint T3 {2?1 MPa

4.3.2.6 Cac dang khac 7

Nhin chon vao céc niit hinh anh cla cac dang ti€p theo s& xuat hién cic hinh dang va céc
0 nhap liéu trong ng.

Céch thuc hién nhu cdc trdng hop trén.
4.3.2.7 Tai trong moi - Fatigue loading

Tuong tu nhu da gidi thiéu tai phdn 2.1.3

4.3.3Han ddp chiu téi khéng gian - Fillet Welds Loaded sPatially
“Trong hop thoai Guide chon:

o Fillet Welds Loaded Spatially A
Hai hop thoai song hanh va tuong tic nhau la Hﬁp thoai Guide - muc tiéu va diéu kién
ban dau cho tmh toan, Hop thoai nhﬁp liéu va két qua déu duoc klch hoat nhu sau:

..L Guide . .
Static Loading l
weld Type - Load Diagesm
7 Butt Welds + o
" Fillet Welds Losded n the Connection Plane ﬁ
% Filet Wekds Loaded Spabaly ‘
< Plug and Groave Wekds
O Sppt {Resistance) Welds
Cakcudaton of Statically Loaded weld
" Standard Calculation Procedure
4 Methad of Comparative Stiesses
Forrn of Wek Group -

H“umDOT

%T,
3
i

JLHIHH[Q?
-1 |
casmre e

i Cistribution of Shear Stress s Considered
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'+ wgeld Joint Mechanical Caleutator ; 1
s & Cighomd Iook Hen :
LTE )
i e Loadnql |
¢ weld ket Loty .
: | vendngForce Fy llllﬂ B N - . : s
L Farce pm e iloe o ;-’.
5 . ; ' !
3 ; S - . 1 .
{ ok Jnt Camensins - . N d
ek Heh. ok " et}
i Soam Height Hhoo o Lo
i Beam Wikh [ MA& wm -
Flange thickoess b
Web Thakress s B e £, seulsthon Resuks
Movable Rress o3’ " s
Jort Maenal and Propertes . e Fan. Weld Height .
User B . Total weld Shaar Stress r fl"?‘ ”M"a
vield Strength pelis Relerance Stress os 74z v
. Utrnate Tarsle Strength Rm 300 #pa Maxc, Bavcing Force Fymac 537413 N
B Sty Factor rs 5 X
‘ Conyvaision Fadkon of Wesd kerd tor. .
- Flet End ek w s’ e
- Fied $de Wekd ajoesE Strengeh Check of the Jort e
Cich thuc hién giéng nhu tai phdn trén.
~ - - » k. -
4.3.4 Han ndt va han xe rdnh - Plug and Groove welds
Trong hop thoai Guide chon:
H ] I
- Vil . VITTIFS.
E m.\\“\\\\\\\\\\
{ ' o
- |- @ -
; i Plug and Groove Weids| i ~
Hai hép thoai song hanh va tuong tic nhau Ia Hop thoai Guide - muc tiéu va diéu kién
: ban dau cho tinh toan va Hop thoai nhap liéu va két qua déu duge kich hoat nhu sau:
‘ weld Type - : )
gt
i <" Ellet Welds Loaded in the Connection Flans A -
? < Filet Welds Loaded Spatialty -— @ ..@- -
. @ Plg and Groove Welds T
% ™ Spot {Resistance) Welds N
i Calculation of Staticaly Loaded Weld
< Standard Calkculation Procedire [
¢ Method of Comparative Stressas
vdeld Design
. 5 . | .
] — 1 l .
® ® | S G ] CED ] ;
T - F . . ! > X
Joining of parts with end, oblique or circumferentia butt weald
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L Weld Joint Mechanical Calculator ; 1
Fio Clooard  Jooke Holp
HFod @ Ee @

rakic Loadng | |
weld Jork Loadng

Acting Force Flisoo  w ) .
Y, FTIIED m’l PIILS
ANBATRAARIATA AR AR AR

Welkd Joart, Dimersions. . ) ¥ @ @ @ .
plate Thicknoss 5577777 men -— , . i s
weld Cvameter. d ia' T om | ..@., _A®,_ _\@__
umber of Wedds BT 1 .

Cakculation Resuks

Alowable Stress o' e
mmuuwwm Mo, Weld Diamatar drn ;x .
Wser T mmmmmm e . Shewr Stress in the Weld Base Avea Tz 732 T vea
Trokd Stiength * Shear Stress i the Weld Perpheral Acsa ro 52 77 mpa
Wkmate Tensde Strength . Reference Stress as .27 M
safety Foct Max. Acting Foree Fmax (73086 N
Corversaon Factor of Weid Jonk

Strength Chech. of the ot Trae 7

Tai hop thoai Guide - muc tiéu va diéu kién ban diu cho tinh todn chon mot trong cic
niit cia hhém Welds Design:

'—"'—'-'-'-'—‘-—lr 1
e 'ﬁ e e E
4.3.4.1 . . .. lva

Tai hop thoai nhap liéu:
Hinh ma ta tham s&:

* d "
[ R 7 A2 22 —] ; >
ANAVRAATIARANARAR AR iy et N L T TS
) | - o o
6 o o ] & & © |
F H ‘ H F F i : . : _F. -

9 @ 9 | @ @ @

Nhém Weld Joint Loading, nhép:

- Acting Force Fy: luc tdc dung.

Nhém Weld Joint Dimensions, nhap:

- Plate Thicknes s: bé ddy tdm ghép.

- Weld Diameter d: ducng kinh méi han.
- Number of Welds i: s6'diém han.

Két qua tinh todn:
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Calculation Results

pllowable Stress Ung sut cho phép aal 1130 . MPa

Min. weld Diameter P kinh toi thidu cia didm han dmin {2.98 mm

Shear Stress in the Weld Base Area gin iﬁth%{: Tz IIM-L?;Z_ MPa

Shear Stress in the Weld Peripheral Area U'ng sudt cdt 7o [4.26 MPa
. a1 vung ngoal vi ;

Reference Stress Ung sugt tham chigu oS |18.03 MPa

Max. Acting Force  Lufc tic dung Idn nh#t ~ Fmax {10816 N

Strength Check of the Joint D6 béa kiém tra cilamoi han |True

=

Tai hép thoai nhap liéu:
Hinh mé ta tham so:

L t L H
AR SO AANENT L N A N N N N N s S S AN AR
D D | TR 4 ]
£ E Fa <P .
| o e e

Nhém Weld Joint Loading, nhap:

- Acting Force Fy: lic tdc dung.

Nhém Weld Joint Dimensions, nhap:
Plate Thicknes s: bé day tam ghép.
- Groove Weld Width b: b¢ rong méi han.
Groove Weld Length L: chiéu dai moi han.
f - Number of Welds i: s6'diém han.
: Két qua tinh todn nhu phén trén.

4.3.5 Han diém - Spot (Resistance) Welds

Trong hop thoai Guide chon:

P
—
i i0 S
Y LAY
o |~ — — e | —
Nf S
E T T

...........................................................
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Hai hop thoai song hanh va tuong téc nhau a Hép thoai Guide - muc tiéu va di€u kién
ban dau cho tinh toan va Hép thoai nhap liéu va két qua déu duoc kich hoat nhur sau:

‘¢ Spot (Resistance) Welds
Calcutation of Statically Loaded weld

" standard Calculation Procedure o
% Method of Comparative Stresses .
Weid Design
> ; AT STRRTART
PIRALERETD | 2o i I 02

T t ;\\.’-‘.‘\\\\\-A\\

{ I
IR
L
i 1T
; -
PRy
< T
i .
! .
i

Joining of parts with end, obkque or circumferential butt weld

weld Type V )
© Butt welds CEBlcCC \(,’\'?é@
" Fillet Welds Loaded in the Connection Plane. -y
- . ; ;\ -
" Fillet Welds Loaded Spatisily -— | _(i)_ _ - -
7 Plug and Groove Welds + » i
b4

!
i
!

Fin Cipboard  Toole el

Bl @ Qe 0 e
Stati Loadng | I
Weld Joid Losing )
Acere) Foace F 1%00 N 4 N
[l 2l dr Rth N L ¥ FA SIS ) §
L |
! H
[ | I S o
Week) Jond Derersinen e L t + 1 e
Al Thhiess v : ':_\I- ,h ’1‘ ;
wiekl [xarretef | i L2 -", 4 3 e
P o wekds. R I ;
Calcukotaon Resots
Ahoveatle Sress oar o
Jowrd Masterial ared Progtrting . Soot Shear Srass " iuc.
Mg T e - S Sepiel nhe
Ywrdd Strangth Re i T My Petermie Fress s finag
{Mmate Tensis stength R 30T e M. Acting Foete: Fenar 140697
Safety Faltor w1 E
Sofvetrsan Factor of Weld Jont o 065 _,wg
Strength Check of lhe Joint Heoe

T s
" P

Pa

“mea

H

Cich thyc hién va cac dai luong giéng nihwr tai phan trén.
4.4 LUU TRU SO LIEU VA KET QUA

4.4.1Luu tr{ s6 liéu va két qud tinh todn vdo dia

Cic s6 lieu nhap vio c6 thé luu dudi dang tép vao dia dé skt dung trong cdc cum lap gheép

‘khac.
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4.4.1.1 Luu trir
Trinh don: File = Save as

=
Thanh cong cu: ™
Hop thoai xudt hién:

L JAdodesk
i ':Jﬂm'? - Jbana Pk Hy
‘ Dicaeneniz L 1neveror
LJ ._s-n,«:s
; ireshion j; :‘: .
H Jhgoctam
L Iragactare
‘ My P();:tx.'erﬂ o Tv 2 LTI
A AP A
; . 3w LogFies
; . ,‘:II oo ical.d
R My Coruter
3
. I e ome ey T e S
Myu—i;:wl Save Brge y T o T s Camed
Flaces : o
Tai File name: cho tén tép. Phin md rong loai tép nay 1a *.cal.
Nhan Save d€ luu trit.
B 2 aA TN ~
4.4.1.2 Mo tép s6 liéu da luu
Trinh don: File = Open
"
Thanh cong cu: (=
Hop thoai xuat hién:
Loty . by Bromerts T '
- —ahedin ;-;tlu:lc!.cd
i _Jdukodesk vemel.cd
L MyRecent . “hang Duc e
: D“‘:’f{*"" _sinventor
~ Vo T Lakses
: L’} _;?,H,'Pim:
! Detkioe i petins
- IHgocLam
i / L nectan
0 " n a0k ersns
ylocumenls  pvaming
; - IS Log Fies
: i i
_ My Compuler
! .
. oo gane el
f wydoas  Flos clppe oy
Flace:
i Qpen m read any

. Chon tén 1€p da luu trir s6 ligu twong ting cia chi tiét dang thiét k&, nhan Open md ép.
30 lieu duge dp vao cdc 6 nhap lieu tuong tng dé tinh todn. -

4.4.2 Xudt két qué tinh todn dudi dang vén bén

4.4.2.1 Xu4t thanh vin ban théng thuong
Keét qua tinh todn c6 thé dugc xuat ra dudi dang van ban dé luu trit va in ra gidy.
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DANG LENH
Trinh don: Tools = Create Report

Thanh céng cu:
Ban phim: Ctr + P
GIAI THICH
Sau khi ra [énh, mét van ban dugc kich hoat trong NotePad:

2 CalePrab.ixt - Notepad

05-26-2005 we'ld Joint Mechantcal Caloulator : 1
{wvercion 16.0.0

Type and style of weld joint :
one-shear plug welds with shear and tear loading
according to The cylindrical surface

weld Jofnt Luadln? :
Acting Farce F = 1500 N

weld Joint Dimensions
Plate Thickness s = § my
weld Diameter d = B8 mm
wumber of welds 1 = 4

Joint Material and Properties :

user

vield strength Re = 195 MPa

ultimate Tensile strength am « 300 MPa
safety Facror'ns » 1.5

Conversion factor of wald loint Alpha = 0,65

<alculation results
Allowable Stress Sigmaal =« 130 MPa

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

4.4.2.2 Xuit dudi dang trang Web
Trinh don: Tools = Create HTML Report

Thanh céng cu: €
Ban phim: Ctr + H
Hop thoai xudt hién dé chon dit liéu xud4t ra:

3 Weld Joint Mr.r:hdm'cal Calculate? - Microsail |F1|{.'|'I1EI fxplorer

®B L] sewdh 't Pavorkes \g‘m o

E]E Apecuments ms«ws\cumuudsqmum\cmm hm v ﬂso e

Weld Joint Mechanical Calculator (Verston: 10.0.0)

05-26-2005

Cutide
Type ard stylp of wald jJont - One-shedr phug wakls wiit shear and tear
Inading according o the cylndrical surface
Used Cakulation Method - Method of Comparaive Stresses
Load fnagram - Stabx Loading

Weld Joint Loadlnq

Pla!a Ihrmess- ‘5‘-'-
Weld Drameter r.l £ mrnl
hlmm of Wakds 1 | 4 o ) o
& oone # My Computer

Tai day c6 thé luu vao dia, sao chép, chinh sira v.v...
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. CHUONG 5
TINH TOAN MOI HAN HOP KIM - SOLDER JOINT

Thiét k& cdc mdi n6i han hop kim va ki€m tra do bén cha ching. Tinh todn sé ki€m tra
phiéu loai méi han hop kim tiéu biéu chiu cdc loai tai trong khic nhz;u. Chﬁn;_g, ta 96 thé thiét k&
céic thong 0 hinh hoc cho loai m6i ndi han hop kim dugc dua ra, chiéu day t6i thiéu cia vat ligu
duoc diing trong thiét k&, va ki€m tra d6 bén. Tinh todn cta ban s& duge ghi vio mot tép xdc
dinh cia ngudi sit dung (*.cal). Han hop kim va han déng thau la phuong phdp n6i cdc chi tié
kim loai khong phai phd va di doi méi néi, diing hop kim han néng chay. Vit lieu dugc han sé
EE khong bi néng chdy.
o Phdn nay chi tinh todn, khong dua hinh khéi vao ban vé duoc.

Cong thiic tinh todn duoc irinh bay tai Chuong 5 - Phén L

ot R .
5 5.1 KHOI TAO CHUONG TRINH
Khdi dong Design Accelerator, hop thoai xuat hién:
o Design pecsleratr @
: B Yoa gptons Hop
i AW E M AT
‘ Stamdets IS0 v Lonterd et 2 Mechaed Skl ~
, N Comprmont fhorst hor 2 & -
B e it A ek
et M B
¢ Beamg: )
i e
4 L o Mecngmn
;_ Ea s Lomgrores Garm -
H ¢+ LobemComooreriGen | e n
H Ve soce [akdaive £ viE
H e & TR o )
o ol S e

Y by - cakiuistion A8 1ange of Kokl Tgider e
 E T Sl
r « 3 Frac . dethr & drend
: S Jort Hesharsed Cal sl ) L monurr
] Trude hét tai 6 Standard nhdn ndt » chon tiéu chudn k§ thuat. Trong vi du nay chon
1S0.
Tiép theo chon theo thit ty dusi day:
i + 2
RSN o . Mechanical Caloulators o> E230T
Hop thoai hién ra:
:

: @ Butt Joink
s 7" Bevel Joint
77 Step Tube Joint

' Step Joint
Type of Strength Calculation

s

‘& Check Calculation

Strength check for the specified load, dimensions and connection
properties
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bay Ia hop thoai dé chon cic didu kién ban ddu (muc tiéu) cho tinh todn thist k&,

Bing nay tn tai song song véi bang nhap s6 liéu va tinh todn. Méi lan thay déi cdc tiey
chi tai bang nay, bang nhap s6 licu thay déi theo dé phil hop véi lira chon.

Neéu khéng thay bing nay xuat hién, ¢6 hai cach dé hién thi:

Trinh don: Tools = Guide

=]
Thanh cong cu:

5.2 CHON MUC TIEU TINH TOAN

Tir hop thoai trén chiing ta chon cic muc tiéu tinh to4n nhu sau:

Nhém Weld Types - kiéu méi han.
Nhan chon moét trong cic kiéu sau:

E— Y

¥ Butt welds L[—1

o B ——% - t

Sy W SRR

- -F. MR o — — — 1 ._.’. -
* Step Tube Joint!
Fd
T Mg_._..._:‘. -
//

Trong méi kiéu méi han ¢ cdc hinh dang dac trung Vi cic tai trong tic dung ciing khéc
nhau. Do d6 d€ viéc nghién cttu dugce rainh mach, chiing ta di theo huéng bét d4u tir kiéu maéi han
va sau dé 12 cde phuong dn cho tham sé tuong fing ciia kiéu do.

53 NHAP SO LIEU VA TINH TOAN
5.3.1M&i han ki€u ddi ddu - Butt welds

5.3.1.1 Hdp thoai Guide
Hop thoai Guide chon:
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o Butt Welds

Nhom Type of Strength check Caculation - tinh mdi han tai trong tinh.

Chi ¢6 lua chon tinh toan nhur sau:
® Check Calculation: tinh todn kiém tra, .

5.3.1.2 Hop thoai nhép s6 lidu ban dau va két qua tinh toan

.:,.; solder -.-J-e.zrirr;lrﬂéchanicdl Calculator : 1

fie Cippoard ool  Heip
sHBE Be o t_
Load '
Force ¢ fiooe N
s NN G
Dinensiens
Part wnkh b izo nm L
Part Thickness ¢ ?5 wimm F . A .
3 i
Joint Material and Properties
sork Hakeas G ‘: e
Jork Tensie Strenth s MPs  Alowable ress aa {183 mpa
i " tho ort Tkness swin 73 o
. Wj Joirk Tensie Stress g mea
% /
Tenswn Ssfety Factor H ;5 T i;
W[ Strength Check of the Joint ot ™

Nhom Load - tai trong 1én mai han.
Force F: luc tdc dung. G6 s6.

Nhém Dimensions - kich thuéec mdi han. ,
Part width b: bé réng chi tiét (chiéu dai méi han). GB s0.
Part Thickness s: bé ddy chi tiét tai moi han. Go s6 hoac nhan niit + dé chon gid tri
co san.

Nhém Joint Material and Properties - chon vat liéu han.
C6 hai cach cho vat liéu:
1- Mac dinh la User - néu chon phuong dn ndy, chiing ta phai nhap céc gid tri co 1y dé
suy ra vat liu tuong tng. Cic thong s§ gém:
JointTensile Strength : do bén kéo cia méi han.
Tension Safety Factor Kt. hé s an toan kéo. G s6 truc ti€p hoac nhan nit k3 dé hién hop
thoai huéng dan chon:

## Recommended values of tension safety factor /

i 4 1 - 1 i o

Tension Safety Factor g [3 T eeed

Duing thanh trugt tim gid tri thich hop trong viing té ddm, nhdn OK.
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2- Nhan mit - ] dé hién ra danh sach vat liéu.

¥: Joint Material

dv =Ede i 3N [

Material Sigma Al16 [MPa] | Tau Al [MPa]

HTinsolder | 55 30

' 2| Copper solder 280 160

3| Silver solder 310 190
_

Nhan tén vat liéu va nhén mit [ 4 dua vat liéu vao.
Khi da cé vat liéu, cic thOnT sO s& cd cic gid tri twong ng hién lén tai cic 0 s6 licu.

Calculate

Nhén nutl -------------------------------------------- dé thyc hién tinh todn.

- Nhém Calculation Results - Két qua tinh toan
Y nghia céc gia tri nhy sau:

Allowable Stress OA. iing sudt cho phép.
. _ Min. Part Thickness  smin: b€ ddy 167 thiéu caa chi tiét tai méi han.

Joint Tensile Stress O iing sudt kéo ciia méi han.
Strength Check of the Joint: dg bén kiém tra ciia méii han. Tai day néu True la duoc,
Falsse 1a héng.

5.3.2mdi han vét - Bevel Joint

5.3.2.1 Hop thoai Guide
Trong hop thoai Guide chon:

e Bevel Joint, [

5.3.2.2 Hop thoai nhép liéu

+r Soldar Jeini Mechenical Caleulatar : 1
Ew Cipboard Too Holp

Hod an 2 I ] SO oo NS SO i S
Foree £ ilooo " Ny
@M‘
" i
mm b | .. . . - 1
C—_— e :
Bexrlange S £ £
pat Thckness sk wlom - o o
Jork Materiad and Propacties ;
Jobt enske Strength B5° T MPA alowable Jort Peride Stress oA FERTT mes
3R Shew Strength 107777 e Akowable ot Sheer Siress ra2m | tea
' 5 M. Part Thikness s 0 m
. . B Jort Toerdde ress a7 e
. Tenson Salety Factor wly e Jowd Shtar Stresh T s
shaw Safety Factor sl x Strenoth Chack, of the Jonk e
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Nhom Load - tai trong 1én moi han.
Force F: luc tdc dung. G6 s0.

Nhém Dimensions - kich thude mot han.
Part width b: bé réng chi tiét (chiéu ddai moi han). GO s6.

Bevel Angle O.; géc vdt (tinh biang do). G s6.
Part Thickness  s: bé ddy chi tiét tai mai han. G6 s6 hodc nhdn mit w dé chon gid tri
¢ san.

Nhém Joint Material and Properties - chon vat liéu han.
(6 hai cach cho vat ligu:
1- Mic dinh 1a User - néu chon phuong dn nay, ching ta phai nhap cdc gid tri co Iy dé
suy ra vt liéu tuong ng. Cdc thong s6 gﬁm
Joint Tensile Strength : d¢ bén kéo ciia méi han.
Joint Shear Strength  : dé bén cdt ciia méi han.
Tension Safety Factor Kt: /ié 56 an toan kéo. Go s6 truc tiép hodc nhdn niit Ed dé hien hop
thoai hudng dan chon:

e Recommendcd values n! Iensmﬂ safely lactor

o

Tersion Safety Factor o ki3

Diing thanh trugt tim gid tri thich hop trong viing té6 ddm, nhin OK.

Shear Safety Factor  Ks: /hé 56" an toan cdt. Go s6 truc tiép hodc nhin niit = ae hién hop
thoai hwéng dan chon:

Shea Safety Factor ks fé e

Dung thanh truot tim gia tri thich hop trong viing t6 dam, nhin OK.
2- Nhin nit - | dé hién ra danh sach vat li¢u.

£3 Joint Material

3«' of v Bt 30 3

[ material Sigma Al16 [MPa) | Tau Al [MPa]
1T 55 30
| 2| Copper solder 280 160
3|Silver solder 310 190

Nhan tén vt liéu va nhin nit la" dé dua vat liéu vao.
Khi da cé vat liéu, cdc thOnT 56 s& co cdc gid tri tuong img hién lén tai cic 6 s6 ligu.

Nhan niit | Calculate

Nhém Calculation Results - Két qua tinh todn
Y nghia cic gid tri nhu sau:

| dé thuc hién tinh todn.
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Allowable Joint Tensile Stress OA: ing sudt kéo cho phép ciia moi han.
Allowable Joint Shear Stress TA:  iing sudt cdt cho phép cila moi han.

Min. Part Thickness  smin: bé ddy 167 thiéu cila chi tiéf tai moi han.
Joint Tensile Stress O ing sudt kéo cria moi han.

Joint Shear Stress T: itng sudt cdt ciia méi han,
Strength Check of the Joint: dg bén kiém tra ciia méii han. ‘Fai day néu True Ia duge,
Falsse 14 hong.

5.3.3Han mai ndi chéng - Lap Joint

5.3.3.1 Hop thoai Guide
Trong hop thoai Guide chon:

5.3.3.2 Hép thoai nhép liéu

<= Salder Joint Mechanical Calcolator ; ¢

Fio cApboard ook Hup .
Bodea 80 Lo
Load
Force e oo m L
Ay 77 I
Denenions AN NNRN
Part wickh bl mn
Overlags Length LT
s «f. N -
Part Thickress cis v} mm
-~
Joirt Matetial and Properties
Jork Motewia g ——
; Alowable Strass it T vee
Jonk Shear Strength Fo MPa  Mn, OvaraoL S o
Basic Material User 0 T s e
Bam Material Strongth f310 MPa
I
/ Froar Safety Factor wh = Srengih Chck of the Joint e T

Nhom Load - tai trong 1én méi han.
Force F: liuc tac dung. Gb s6.

Nhém Dimensions - Kich thuée méi han.
Part width b: bé réng chi tiét (chiéu dai moi han). GO s6.
Overlap Length L: dé dai doan chéng nhau. Go s6. Néu tai hop thoai Guide chon “®@
Joint Design - thiét ké méi n6i” thi 6 nay 13 két qua tinh dugc
(khong kich hoat).
Part Thickness s: bé ddy chi tiét tai mot han. G s6 hoac nhén nit w dé chon gid tri
6 san.
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Nhom Joint Material and Properties - chon vat li¢u han.
Cé hai 6 nhap li¢u duge kich hoat: Joint Maerrial va Basic Material.

: 5.3.3.3 Joint Mterial - vit lidu han
A €6 hai cdch cho vat li¢u:
: 1- Mac dinh 1a User - néu chon phuong 4n nay, ching ta phai nhap cic gid uj co 1y dé
suy ra vat liéu tuong ting. Cic théng s6 gém:
Joint Shear Strength 1 do bén cdt ciia moi han. G6 s6.
2- Nhan niat [ dé hién ra danh sach vat lién,

¥ P TR AT o T S T g 3 TR

xz Joint Material

§v af 3+ Bt FN (I

[ |material | sigma Al16 [MPa] [ Tau Al [MPa]
Tin solder i 55 30

2] Copper solder 280 160
Silver solder 310 190

Nhan tén vat liéu va nhan nt {3v dé dua vat ligu vao.
Khi da cé vat liéu, cic thong s6 s& c6 cic gid tri twong ting hién lén tai cic 6 so ligu.

5.3.3.4 Basic Material - v4t lidu tdm ndi
Tuong ty nhu vét liéu han, c¢6 hai cich cho vat liéu:
1- Mac dinh 1a User - néu chon phuong dn nay, ching ta phai nhap cic gid tri co ly dé
suy ra vat liéu tuong tng. Cac théng s6 gom:
'_ Basic Material Strength: dg bén cita tam. G5 s6.
P Shear Safety Factor  Ks: /ié 56" an toan cét.- Go s6 truc ti€p hoac nhan ndr -~ ! dé hién hop
thoai hudng din chon:

Dung thanh trugt tim gi4 tri thich hop trong viing t6 dam, nhin OK.
. oo, . ae 1ea
2- Nhan nat | dé hién ra danh sich vat liéu,

5k gttt PSR e g gt g

€ ,Ba_se Material

B oEBs B @, 3

Material [Sigma & [MPa]
1fCaststeel 370
:_5 Harnmered steel 420

3{ Wrought stes| 520
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Nhén tén vat liéu va nhan mit 3% 4é dua vit liéu vao.
Khi di co vat liéu. cac théni s6 $& c6 cdc gié tri tuong itng hién 1én tai cdc 0 s lieu.

Calculate .

Nhdn nut L A dé thuc hién tinh todn.

Nhém Calculation Results - Két qua tinh toan

Y nghia cdc gié tri nhu sau:

Allowable Stress TA: ing sudt cho phép cia méi han.
Min. Overlap Length  Lmin: dg dai 16i thiéu cita doan chéng nhau.

Joint Shear Stress T: 1ing sudt cét ciia moi han.
Strength Check of the Joint: dg bén kiém tra ctia méi han. Tai day néu True 1a duoc,
Falsse la hong.

5.3.4Han mai ndi ndc hinh éng - Step tube Joint

5.3.4.1 Hop thoai Guide

Trong hop thoai Guide chon:

5.3.4.2 Hop thoai nhap liéu

== §older Joint Mechanicsl Calculator : V.

Fio Cipboxrd Tooks Hslp

CHB®E B D g B .
Load
Free Fiope N h L

s, ieed
ANNCINNNTERNNNN

-

W

e Tube dinmeter men
Steg Depth mir
Inside Tube Thickness mis T
Outade Tube Thackness kT

PP N RIS SN [} I 4

T LS ALS LS LTI VS
NN .

Jomt Material and Properties -
! B Alowable Stress el mes
Jowrk Sheac Strength .30 T pa Min. Step Depth L /5 ot
Baske Mgtend Em' AUuong - Jowk Sheesr Stress T 25 T Mea
Basic Matenad Strength B e

Shear Sefety Facuor w3 e Strangth Check of the Jont e

Nhém Load - tai trong 1én moi han.

Force F: litc tdc dung. G& s0.

Nhém Dimensions - kich thudc méi han.,

Inside Tube Diameter d: duong kinh éng trong. G s6.
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Step Deepth L: chiéu sdu bdc (doan long nhau). Gb s6. Néu tai hop thoai Guide
chon *® Joint Design - thiét ké moi néi” thi 0 nay 1 két qua tinh
dugc (khong kich hoat).

Inside Tube Thickness h1: bé déy ong trong. G s6.

Outside Tube Thickness h2: bé ddy 6ng ngodi. G6 s6.

Nhém Joint Material and Properties - chon vat liéu han.
Tuong tw nhu han tdm chéng nhau. ‘

Nhom Calculation Results - Két qua tinh todn
Y nghia cdc gid tri nhu sau:

Allowable Sfress TA: g sudt cho phép ciia méi han.
Min. Step Deepth Lmin: chiéu sau 167 thiéu ctia doan long nhau.

Joint Shear Stress T: ding sudt cdt ciia moi han.
Strength Check of the Joint: 6 bén kiém tra ciia méi han. Tai day néu True 1 duoc,
Falsse la hong.

5.3.5Han méi ndi tiing ndc - Step Joint

5.3.5.1 Hép thoai Guide
Trong hép thoai Guide chon:

7 ._.3_:__.._,

_m : r—ﬂm-—-
Step Ougmeter dE T man , /% - ) p
Step Depth Lim o e - i O P
Jok Materal and Properties ‘] 22228
o Hiderd el Rosats
_ T Svess B e
3ot Shaag Strength S ® " Ms M, Step Desth o E T o
Basic Material iug : "' Jorw Shosr Surass R Mo
Bask Material Strergth ' a7 e :
. _ (-
Shewr Safety Factor k53T E] 1 suength Check of the Joot e~ 7

Jio 2 . n a’s «
Nitom Load - ti trong 1én méi han.
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Force F: luc tdc dung. GO s0.
Torque  T: md men xodn. G s6.

Nhém Dimensions - kich thude moi han.
Step Diameter  d: duwong kinh éng trong. G s6.
Step Deepth L: chiéu sdu bdc (doan long nhan). Go s6. Néu tai hop thoai Guide
chon *“® Joint Design - thiét ké mdi néi” thi 6 nay 1a két qua tinh
dugce (khong kich hoat).

Nhém Joint Material and Properties - chon vat liéu han.
Tuong ty nhu han tdm chdng nhau.

Nhom Calculation Results - Két qua tinh toan
Y nghia cdc gid tri nhu sau:

Allowable Stress TA: img sudt cho phép cua méi han.
Min. Step Deepth Lmin: chiéu séu 161 thiéu cia doan léng nhau.

Joint Shear Stress T: itng sudl cdt ciia moi han.
Strength Check of the Joint: dé bén kiém tra ciia méii han. Tai day néu True la duge,
Falsse la hong.

* 54 LUUTRUSO LIEU VA KET QUA

5.4.1Luu tr 6 liéu va két qud tinh todn vdo dia
Cic s6 liéu nhap vao cé thé lvu dudi dang tép vao dia dé sir dung trong cdc cum lip ghép
khic.

5.4.1.1 Luu triv
Trinh don: File = Save as

Thanh cong cu: b
Hop thoai xuét hién:

sera E Mybameas” TG L @) ¢ B
< )b Avemal.cd
=5 . JPadtcddesk.

MyR L )DangDuc Hal
Decunerts "y

¥ ;} kb0
DMy s

Dackiop ity victres

-INgoclam
/ ZJmpetan
- IOy sions
e R
. LI5W Log P
i Hucoao
bl
My Compeaet
W) Fewme  Dew xS ]
ok ! et o . 2 1 o e b i 2120 b e 0
MyNewoh ~ Sovesstpe  Dcd 3]  Cancel

Placa:

Tai File name: cho tén tép. Phin md rong loai tép nay la *.cal.
Nhin Save dé luu trir.
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5.4.1.2 M6 tép s& lidu da luu
Trinh don: File = Open

Thanh céng cu:
Hop thoai xuat hién:

3, i BT _,ﬂu\xlcd‘w
w5 .. Pusodesh. S vimel 8l
MyRecerd . SDanguc Hai
Documents Iwerkor

Detktop by Pxlures

.3 hgocl
2 hgactan
I Oy cons
My Docurnesnls “ PHAM HUNG
.
) 5N Log Fles
, -
: My Compuled
} ‘ '} File pame ichol cdl '
MyNuiwod'. Fiies o hoe cal oo ) ) ; . Lanced é
Places S

" Dypen a8 jead-orly

Chon tén tép da luu trir s6 liéu tuong u'ng chia chi tiét dang thiét k&, nhin Open ma 1&p.
S6 licu duoc 4p vao cic 6 nhap lieu tuong ving dé tinh toan.

L P 2 .. P . ' - 3
5.4.2Xudt k&t qua tinh todn dudi dang van ban
5.4.2.1 Xuit thanh vin ban thong thudng
' K&t qua tinh todn cé thé duge xudt ra dusi dang van ban dé luu tri¥ va in ra gidy.
DANG LENH
Trinh don: Tools = Create Report
Thanh cong cu:
Ban phim: Ctr + P
GIAI THICH
Sau khi ra lénh, mot van ban dugc kich hoat trong NotePad:
B CatcProt, Ilﬂ- Motepad . i
B Bt Funil Yww Heo
4 05- aus “ea Jder 1cint mechanical Calculator ;1
: ‘f‘fii‘f" St
;;‘lnt Type - Step selm
Load:
Force F = 1060 N
Torque T = §0 hm
oimensions:
step Dlameter d ~ 25 mm
Gtep pepth L = 20 mm
St material Moser e e

5 I9tnT shear strength « 30 »pa
Baglc Materlal - User

Bacic Materlal Stren?th = 370 MPa
: shear safely Factor Ts = 3

Results?
Allowable Stress Tauk « 10 MPa

Min, step Depth Lmin = 3 em
Yoint Shear stress Tau = C.81 MPa o
Tai day c6 thé lwu vao dia, sao chép, chinh stra v.v...
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5.4

362

.2.2 Xuat duéi dang trang Web
Trinh don: Tools = Create HTML Report
Thanh cong cu: L3

Ban phim: Ctr + H
Hop thoat xuit hién dé chon dir liéu xu4t ra:

(¥

- Salder Joint Mechanical Calculator - Mitrosolt Internet Explorer
Fo G5t Yew Fgvoies  Took  Hep
x g L semch - Forer @M ieds AT

7 BYEocumerts nd settogslcadcamlocs semglTengicakmretin B0 oo
Solder Joint Machanical Calculator {Version:
10.0,0)

05-28- 2005

Gulde
Joint Type - Step Jont
Type af Strangth Cakulaton - Check Caloutation

Load
R e
Torgua:T

Dimensions

[ At )

9] Doce ' My Copter

Tai day c6 thé luu vao dia, sao chép, chinh sira v.v...
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CHUONG 6
THIET KE CHOT CHAC - CLEVIS PIN

Gitip tinh todn va thi€t k€ méi ghép bing chet chac kep chi tiét chit U, bao gém kiém tra
0 bén chot chac, kiém tra vat liéu chi tiét, va dudmng kinh ti thiéu ciia chét chac.
" Céng thifc tinh todn dugc trinh bay tai Chuong 6 - Phén I

A y

6.1 KHOI TAO CHUONG TRINH

Khoi dong Design Accelerator, hop thoai xuat hién:

.’ Design Accelerator
B Yow Qpkns Heip

Sisndaik 150 v Cortent seloctin N Compeoent Dorerstors -
N Comoonent Generators C A
T Mechanissl Calculatons

- £ Engneet's Handbook
*:

Jowds
+ Shait Cesiponent Generator ! P
. Beanrgs
-+ Spirgs
. Trammisson Mechsmms

.
+ Cokamn Conpormrt General:
¥ Tolasance Calcutatol . . . o
Prste Mecharwcal Caleulalor Cakulstes and designs Clevis A -
: ipin oy inchudng e chack of - &
: Clevis pin strangth, and pait
P ‘matenal check, The caoulation
e . p= :con afso calculate the mirwmum
Llevi pin dwneter The program
L F T -kl bow Coetass an
P 5 e alation diplaying o v

Clevis P Cotmporent enerator

Rom couwre: 23

Tai o Standard nhén nit ~ chon tieu chuén k§ thuat. Trong vi du nay chon ISO.
Ti€p theo chon theo thit tr dugi day: '

Level setting

Select Generator level
" pes
o~
* Kt

¥ Launch at Startup

To contirue, chick Next,

@! g o e
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Tai day chon mic do sir dung:

® Designer - nha thiét ké.

@© Engineer - k¥ su.

® Expert - chuyén gia.

Chon ® Expert - chuyén gia, s& c6 ddy di cdc thong s6 dé tinh todn thiét ké.
Nhin Next dé 1iép tuc,

Haop thoai tiép theo:

= Guide
Type of Strength Calculation

s Qev:s Pin D_l_“|gn,
Check Calculation _

Design of optimum clevis pin dlrnenssons for the spectﬂed
load, dimensions and joint properties

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

Béng nay tén tai song song vdi bang nhap sd liéu va tinh todn. Méi 14n thay dOl cac tiéu
chi tai bang nay, bang nhap s& liéu thay déi theo dé phu hop vdi lya chon.

Néu khong thdy bang ndy xudt hién, c6 hai cdch dé hién thi:

Trinh don: Tools = Guide

1=
Thanh cong cu:

6.2 CHON MUC TIEU TINH TOAN

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

Nhém Type of Strength Calculation - kiéu tinh dé bén
@ Clevis pin Design: tinh toan thiét k& chét.
® Check Calculation: tinh kiém tra d6 bén.
Chiing ta nghién cttu timg trudng hop mot.

6.3 NHAP SO LIEU VA TINH TOAN

Hinh dudi minh hoa cdc kich thudc cén tinh todn ciia chét.
e

w
K

ok
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Viéc nhap s6 lieu dé tinh todn dvoc trinh bay theo phuong thiic:
Cic 6 nhép 56 liéu dugc kich hoat phu thudc viao muc tién tinh todn.
Sau khi khdi tao chuong trinh, hop thoai nhap s& liéu va tinh todn cé dang:

P s s e AP T3 TP T o v o7 11

]::E;;ﬁ; Pin Campunent Generator : 1

Feo Clpboard Tools  Help ) _ _
Be @ 2B Be O e | |
Lnad ) e o . . - - .

Foree . F ém N

Dimengions a V .

Bin Diameter 7

Active Pin Length o <F \\ N "

Clevis Width 't\ .

Rod wadth 74

Type of Mourting ‘Permanent Fit - 2

Type of Loading iStatic Loadng i

Red Alowatie Pressure - Materid S Calculation Resuks -

Uset %0 Py . P Dismeter b
i Pressure - Matenial e
Clevis Abowable Pressure - Material j B e Rod Pressure 5 MEs

User ki . e

Pin Aiowable Strass - Material Clevis Pressure a3 N
Ty T H S
User e Pin Bending Stress 3662 MFa
Alowable Pin fending Stress 80T s Pin Shear Stress
Alowable Pin Shesar Stress 50T g ; Resut of Pin Check ee

Nhom Loads - tai trong. _
Trong nay c6 céc tham s@ duogce nhap s6 liéu theo cic truding hop chon muc tiéu tinh todn.
Force F:  fuc tdc dung. Gb s6. :

~ Nhém Dimensions - kich thuéc chét

mimenginns S R - ; Clevis
Pin Diameter d flu :j:i mm a) g/ N7
N " . ' i
Active Pin Length LF [53-00 _'J LU I i > U
b i e e ; ; i ]
Clevis Width alls _ mm 7
Rad Width b |20 mn Rod "

Chét d€ kep hai chi ti€t nhu hinh vé. Trong cdc & nhap lieu ddi hoi cic kich thude nhir sau:

Pin Diameter d: duong kinh chét. Nhin nit - dé chon cdc gid tri ¢6 san. Gid tri nay 1
tinh dugc néu tai hop thoai Guide chon ® Clevis pin Design: tinh todan
thiét ké chot.

Active Pin Length LFf: chiéu dai lam viéc ciia chét. Nhin mit v dé chon cdc gid tri ¢6
san. Gid tri nay 1a tinh dugc néu tai hop thoai Guide chon ® Clevis pin
Design: tinh todn thiét ké cher.

Clevis Width a:  bé ddy chi tiét hinh chit U. G 6.

Rod Width b:  bé ddy thanh bén trong. G6 s6.

Nhém Joint Properties - cic dac tinh ciia méi ghép
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Joint Properties

Type of Mounking EPermanent Fit . "3
" Type of Loading Istaticloadng T ¥

Rod Allowable Pressure - Material

iuser . i MPa

Clevis Alowable Pressure - Material

fUsser 0 f90 Mpa

PinMowable Stress - Materldl e

‘User m

Allowable Pin Bending Stress 53_—' T MPa

Alowable Pin Shear Stress ;%U R MPa

Type of Mounting: dang ldp ghép. Nhén niit w chon cdc dang. Trong ndy cé cic dang
sau:
Permanent Fit:  ldp c6'dinh.
Running Fit : lap déng.
. Type of Loading: kiéu tdi trong. Nhén niit w chon cdc loai tai:
Static Loading: 1di trong tinh.
Repeated Load: 1di trong theo chu ky.
Altenated Load: tdi trong ddo chiéu.
Rod Allowable Pressure - Material: dp lic nén cho phép ciia thanh bén trong.
Clevis Allowable Stress - Material: ing sudt cho phép ciia chi tiét hinh chit U.
Tat ca céc d6i twong nay déu cé vat liéu mac dinh 13 User. Néu dung User, chiing ta phii
nhap c4c gid tri tuong Ung tai cdc 6 nhap lidu bén canh. N&€u nhin nit o bang vat liéu hién ra
nhur sau: -

%% Clevis - Rod Material _ . ' - S . @@
B/ »f 3 i I @
Material | Sigma sl [MPa] [sigma A2 [MPa) ] Sigma Al3 [#P4] [Sigma Al [MPa) | Sigma AlS {MPa) [ Sigma Alé [MPa)
 1[Rordess steat 12 24 : 30 S0 65 %0
2] High-grade/aloy stee! 12 T2 N £0 %0 120
3 Cast stewd 7 14 18 40 0 80
| 4| Grey cast ron 5 16 12 30 50 70
S|Bronze 3 16 20 16 22 32
M

Pin Allowable Stress - Material:  img sudt cho phép ciia chot.
Po1 vii chot (Pin), cé thém cdc tham s sau;
Aillowable Pin bending Stress: ing sudt uén cho phép. G6 s6.
Allowable Pin Shear Stress: itng sudt kéo cho phép. Go so.

Néu nhan nit “J:,LJ bang vat liéu hién ra nhu sau;

-.. Pin Ma!criéi
# sf g Wi 0N O

Material | Sigma 841 (MPa] | Tou All [MPa] [ Sigma BA2 [MPo] | Tau AlZ [MPa) [ Sigma BA3 [MPa] | Tau A3 [MPa)

Steelgr. 37; 42,40 ] 80 50 55 s 35 5
Srael 11 S00; 5D 110 6 80 50 S0 5
Steed 11 600; 12 049; 12 050; BG 140 - 90 100 60 60 45
Steel 1§ 700 1] ‘100 110 70 70 S0

Talwlrele] ]

Tim vat liéu, danh dau, nhan niit 3 dé khang dinh vat lieu dugc chon. Khi d6 cdc tham
s6 tuong ing v6i vt liu s& hién ra tai cdc 6 nhap liéu tuong ing.
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Sau khi da cho cac tham sd thiét k€, nhan niit I

tai cdc O gid tri twong ng.

Nhoém Sé liéu tinh duoc -

Calculation Resuits

M. Pin Diameter ey
. Clevis Pressure ﬁaéaim-

Pin Bending Stress w3662

Pin Shear Stress 6_13[:6‘“7 -

Resuk of Pin Check froe

Min. Pin Diameter:
Rod Pressure:
Clevis Stress:

Pin Bending Stress:

Pin Shear Stress:

¢

ulate

Calcnlation Results

duong kinh nhé nhdt ciia chot.
dp lyc ciia thanh bén trong.

wng sudt cia chi tiét hinh chii U,
ting sudt udn cria chot.

ing sudt kéo cita chot.

.=,.~M_.‘M“__‘._;;:J, két qua tinh todn s€ hién ra

...... ..

mm

 MPa

MPa
MPa
MPa

Result of Pin Check:  kiém tra dg ciia chot. Tai day hién gia tri True (161) hoac False

(khoéng an toan).

Néu cic ket qua c6 ddu “** 1a bi sai, phai nhap s6 lieu lai,

" e

6.4 LUU TRU SO LIEU VA KET QUA

6.4.1 Luu trir s6 liéu va két qud tinh todn vdo dia
Céc 56 lieu nhap vao c6 thé luu dudi dang tep vao dia € sir dung trong cic cum lap ghép
{ _ khéc.
6.4.1.1 Luu tra
‘ Trinh don: File = Save as

Thanh cong cu:’ =
Hop thoai xuét hién:

Swen Lyt T BT
3 adm B vimet.cal o
: ,...} 3 Mmodeh
: WyRocort g D Hai
: Cocumenls - tnventor
E‘J- 49 Lokb4g
- My s
Deckieg Ty Potures
. ahgacLam
); Canghctan
- i N T RO
My Cocursent; | IFHAM NG
. iL)5Wtog Fles
c,;_ﬁ Hbucical.cd
M_vt;-rwu :
‘.) fien PR e ‘ T
MyMewob  Saveachoe (o . Corcel |
Flaces .

Tai File name: cho tén tép. Phan m¢ rong loai tép nay 1a *.cal.
Nhén Save dé luu trit.
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6.4.1.2 M3 tép s6 liéu da luu
Trinh don: File = Open

b |

Thanh cong cu: (e
Hoép thoai xuat hién:

Oper

Yoy
1 Jade Hitrucieac ‘
s Autodesk Hvtmel.con
HyBecent . 5bang Duc Hai
osuments s L
LJ kAR
vy Muee
Dty ity Patores
NGO
Y ___\‘rqc(!m
MyD;:umri: "jm:::‘
L SSWLog Fles
My Catnpuier
‘;,5 - sy
Myn'g;m File: of bypw poa T ~i ] }
il 7 Cpen as pradonk ) ;-Af .
Chon ten tép da Iuu tri¥ s6 lidu tuong ing cia chi tét dang thiét k¢, nhan Open md tép. i
56 li¢u dugc 4p vao cdc 6 nhap liéu tuong tng dé tinh toén, *

6.4.2 Tao van bdan két qud tinh todn

Khi da ¢6 két qua tinh todn nhir ¥, chiing ta 6 thé xudt thanh van ban dé theo dbi hoic
chinh sira cho vao hé so. C6 thé xut ra dugi dang van ban thong thudmng hodc dang trang Web.
Trong hop thoai, ding Iénh:

- 6.4.2.1 XuAt thanh vin ban thong thudng:
Trinh don: Tools => Create Report

Thanh cong cu: _
Mot van ban dugc xuét sang dang Text:

B CalcProt.ixt - Notepad
Bo ESt Famat Vew g

06-09-200% Clevis pin Component Generator : 1 (version
' 10.0.0)

Load:
Force F = 1000 N

Dimenstons:

ein pDlameter d = 10 mn

Pin Length L = 55,00 mm

Active Pin Length LF = 53,00 mu
Clevis width a = 15 mm

Rod width b = 20 mm

Joint properties:

fod Material = user :

AVlowable rod Pressure = 90 MRy
Clevis Material = user

allowable Clevis Pressure = 90 MPa
Pin mater1al o user

allowable Pin gending stress = 80 Wpa
Allowable pin shear Stress = 50 MPa

Calcutation pesults:
Min. Pin olamecer = 9,267 mm

Tai day €6 thé Iuu vao dia, sao chép, chinh sira v.v...
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6.4.2.2 Xuat dudi dang trang Web:
Trinh don: Tools = Create HTML Report
X &1
% Thanh cong cy:
Két qua nhur hinh dudi.
3 2 EDbvuments and SeitingsicadcamV ocal Setting, . 5 (55,
B Eat Yow Fpoibs Jook Hep E7
S SR B s et
¥ ‘ oot BlE s o setegsicakanitocd s v @
? Pin Shear Stress (Version: 10.0.0) i
‘ Gulde
: Type of Strength Caloulation - Check Calkculation
Type of Loading
Pin Allowable Stress - Material
Proameer  fol 0z lomi v
F ] Dors f By Computer
C6 thé xem, sao chép hoac luu vao dia.
AT -~ ? Jl
6.5 DUA CHI TIET VAO BAN LAP
6.5.1 Pua chét vdo ban Iap
l MBaéi truong 1am viéc d€ dua hinh chét vao la ban lap ghép (Assembly).
7 Khi d& c6 ddy dit cdc thong s6 hinh hoc cdn thiét, mudn tinh to4n lai vin c6 thé thay déi
phuong am.
Néu khong thay déi tién hanh dua vio ban lip ghép. ,
Nhin niit _WF"-E'SMI-_'__I trong hop thoai chinh dé dwa méi ghép vio ban thiét k&. Hop
thoai hién ra:
“'ISG ;3-41--(.-8)". ""
S s I
Stoated €& Hon EremedDae
E T Diarater of chavis pn Hreem)
; : i cevpe ol
: 1 XM
} . 5 20
] 6 B0
:)) g8
i 10 4500
12 00
%500
T i I3 [:1)ei]
- —— 00
: : P nm
: 24 #0000
27 8500
K\l 00
33 500
% 10000
40 12000
45 ALl ]
£33 Custom part g
O Standadost i, o ..
[ Do ][ Gorewe ]
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Nhan chon Model. Tai day c6 cic thong s6 sau:
Diameter of Clevis Pin: dudng kink chot. -
| (length): dé dai chot.

Nhén chudt chon cdc théng s& cén thist,

Nhén Edit d€ xem va c6 thé sita cc thong s6:

0 2341 (A)

22

Tai day nhiing gid tri nao hién rd thi cé thé thay d6i bang cich go gia tri khic vao 6 d6. -
Nhén niit Disign d€ quay lai tinh todn.
Nhan niit Generate dé dua vao ban lap.

6.5.2Chinh sta chét

Ciing gi6ng nhur cdc chi tiét khdc, chat ciing ¢6 tén trong trinh duyét.

N b - ‘Q.;Assembiy View -~
£F» Assemblyl.iam ‘
o (] Represencations  Tap chet Choét
4 Qrigin

5§ tru100:1

- ) Origin

3 [P Llevis Pin 150 2341 - A - [0x30 - 51
- () Bearing SKF 6303:1

Nhan phim phai chuot vao tén chét cdn sira, chon Edit. Viéc chinh stra nhu déi véi cdc
chi tiét khdc. :
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CHUONG 7
TINH TOAN THIET KE THEN

Giup thiét k&€ moi ghép bing then, va kiém tra d6 bén cia cic moi ghép. Khi chiing ta
nhap s6 liéu duong kinh truc, mot then phi hgp ciing v6i chi€u dai t6i thiu chiu duge lyc yéu

ciu sé dugc chon Iua.
Cong thifc tinh todn dugc trinh bay tai Chmmg 7 - Phan L.

7 1 KHOI TAO CHUONG TRINH

Khai dong Deslgn Accelerator, hop thoai xudt hién:

Eile ’view thons tlelp

hiz] E =B .EJEJ

Standards: | ISD v Content selection \ Componentﬁenemtms v

N\ Camponent Generalors
™ Meachanical Calculalors
= (2 Engineer's Handbook

+ .- Joints ‘
+ - Shaft Component Generator
+ . Bearings ‘.
+ . Splings
+ .- Transmission Mechanisms
+ Beam Compenent Generator, g
+ Column Component Genelat Preview ' User |ﬁ"0 L
wor Tolerance Calculatos ; S »Thlstool pmwdes calculaltons of A -
+ - Plate Mechanical Calculator;@’ keys Designs automatically key W
: {jpints, and performs their
: ‘strength check when the i
‘:depressed state is checkad, i
o _ ::Upon entering the shaft 2
< . oo - - dlame!ef lhepmgram selects A
Key Component Genrar= Tlght Keys e DR T e e B e 23 .........
-

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

* Design Accelerator
*S1E s = - Component Generatars e

Hoép thoai hién ra:
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« Koy Component Generator : 1 - 171

Level setting

Select Generator lave!
" Designer
" Engineer
w Expert

¥ Leunch at Startup

To continua, click Next.
@J 7 Gancel l _____ j

Tai day chon mitc do sir dung:
@ Designer - nha thi€t ké.

@© Engineer - k¥ su.

@® Expert - chuyén gia. 7
Chon ® Expert - chuyén gia, s€ c6 ddy di cic lhéng s6 dé tinh toan. : 4
Nhén Next d€ ti€p tuc.
Hop thoai tiép theo:

= Key Calculation - Guide
- Method of Load Calculation

arr s

s Automatic

Typaofstrength Cekul&tnon
{* Key Length Design

. Material Design

: {"‘ gheck Cdcu!atlon

Strenoth check for the speciﬂed Ioad,
dimensions and joint properties

Day Ia hop thoai dé chon céc diéu kién ban ddu (muc tiéu) cho tinh todn thiét ké.
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Bing ndy ton tai song song véi bing nhap s6 li¢u va tinh todn. Méi Idn thay déi cac tieu
chi tai bang nay, bang nhap s6 li¢u thay doi theo dé phu hop véi lya chon.
" Néu khong thdy bing nay xuat hién, ¢6 hai cich dé hién thi:
Trinh don: Tools = Guide

=]
Thanh cong cu:

7.2 CHON MUC TIEU TINH TOAN

Tir hop thoai trén ching ta chon cdc muc tiéu tinh todn nhu sau;

Nhém Method of Load Calculation - tinh tean tai trong
Cic Iura chon tinh todn nhu sau:
@P,n—>1T: cho cong suat va van t6¢ quay tinh mo men xodn.
®@T,n—>P: cho mo men xoan va van t6c quay, tinh cong sudt.
@P,T->n cho cong suat vd mo men xoan tinh vén téc quay.

Nhom Key selection - chon then
© Manual: ngudi dung chon kich thuée.
® Automatic:  ty dong chon kich thudc.

Nhém Type of Strength Caleulation - phuong thitc tinh do bén
® Key Length Design: tinh chon dé dai then.
© Material Design: thiét k& theo vat liéu.
® Check Calculation: tinh kiém tra d6 bén.
Ching ta nghién cifu timg trudng hgp mot.

7.3 NHAP SO LIEU VA TINH TOAN

Viéc nhap s6 liéu dé tinh todn duoc trinh bay theo phuong thifc: Cdc 6 nhap s6 liéu dugc
kich hoat phu thudc vao muc tiéu tinh todn.

Fila

K FE 2B He O JCekdlste | Fish E
tonds ! 2 .
Power P i Kw 3\&\'\\\\\\3
Speed n 1420 rpm - |
Torque T (76809 e | A ¥ i
Dimengions PN ‘X\\\:\\\\j
Shaft Drameter 412200 = i
rey A
key Lergth Ll . i Jont Properties N -
] * Material jUses
Artive Key Length Lf 19 m R
) P— Aliowable Prassure 50 MPa
keyway Length g s mm [P
Tensile Strength 1200 MPa
Caleulation Results Yevs b e e,
o . (evs Numbe : ;
Miri. Active Key Length 46302 mm ey 7 i e
Calculsted pressure 54290 {777 Mpa Reduction Factors of Joint Capacity Due to o
Rediced Allswable Prossure sy T mes - Broduct. Inaccur. on More Key Joints n ‘
Strength Cheek fwe - Mauntiteg Type and Character of Load H
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Nhoém Loads - tai trong.

Trong nay cé cdc tham sd sau:

Muc tiéu tinh todn:

OP,n—>T: cho cong sudt va van t6c quay tinh m6 men xoin.
S6 liéu nhap vao:

Power P:  cong sudt. G& so.

Speed n: van téc quay (ciia truc). GO s6.
56 liéu tinh dugc:

Torque Mk: mé men xodn.

@T,n—>P: cho mo men xoan va van téc quay, tinh cong suat.

S6 1i¢u nhap vao:

Torque Mk:  mé men xodn. GG s6.

Speed n:  vdn téc quay (ciia truc). Go 6.

S6 liéu tinh dugc:
Power (Gear 1) P:  ¢ong sudt.

OP,T-->n cho cong sufit va mo men xoén tinh van tdc quay.
S6 liéu nhap vao:
Power (Gear 1) P:  céng sudt. Go sd.
Torque ' MK:  mé men xodn. Go s6.
S6 liéu tinh dugc:
Speed N:  vdn téc quay (cia truc).

Nhom Dimensions - kich thude then

S6 ligu nhap vao:

Shaft Diameter d: duong kinkh truc. Nhin niit - dé chon céc gi4 tri ¢6 san.

Key: tiét dién then. Nhan niit - dé chon cdc loai kich thude tiét dién. O nay dugc kich
hoat néu tai hop thoai Guide chon ©® Manual - nhdp s6 liéu thii céng va khong
dugc kich hoat néu chon @ Automatic - tu déng tinh ra.

Néu hai gid tri nay kﬁéng phi hop s€ xuat hién ky hiéu Y1 va cic s6 ¢6 mau dé.

KeyWay: ranh then. G s6.

S6 liéu tinh dugc: :

Active Key Length: chiéu dai lam viéc ciia then.

Key Length: chiéu dai then. Gid tri nay la tinh dugc néu tai hop thoai Guide chon ©
Key Length Design: tinh chon dé dai then.
Néu chon ®@ Material Design: thiét ké theo vt liéu hoac @ Check Calculation:
tinh kiém tra dé bén 1a s6 liéu phai nhap vao.

Nhém Joint Properties - ciac tham sé khac cia méi ghép

Material: vdr liéu then. O nay 1a tinh duoc néu tai hop thoai Guide chon ® Material
Design: thiét ké'theo vat liéu.
Néu chon .@ Key Length Design: tinh chon dé dai then hoic ®@ Check
Calculation: tinh kiém tra dé bén 12 s6 liéu phai nhap vao.

Mac dinh 1a User, nguoi dung nhap cdc tham sé cha vat hiéu:
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e g g . A

Joint Properties

Material IUs.er St B J

Allowable Pressure S

Tensile Strength | 1200 e
- Keys Number 31 _:_J

Reduction Factors of Joint Capacity Due to :

- Product. Inaccur. on More Key Joints §"‘“’“

- Mounting Type and Character of Laad . ~~]

Allowable Pressure: dp licc cho phép. G s6.
Tensile Strength: sitc cdng. G6 s6.

Néu nhan nie béng vat liéu hién ra nhu sau:

A T AT o i .

Key Matena[ (Sl}

. . A 4
Tim vt liéu, danh d4u, nhén niit 3 dé khing dinh vat lieu duoc chon. Khi d6 cdc tham
s6 twong tng véi vat liéu sé hién ra tai cic 6 nhap lieu Allowable Pressure: dp luc cho phép va
Tensile Strength: stic cang.

Keys Number: s¢'then. Nhén niit w chon cac gid tri 6 san.
Tiép theo la hé s6 cdc yéu 6 gidm hiéu quéi cla then do 14p rdp hoac dac tinh cla lu'c

Reduction Factors of Joint Capacity Due to :
- Product, Inaccur. on More Key Joints ].l_m

- Mounting Type and Character of Load 1 m:“j

Tai 6 Mounting Type and Character of Load - kiéu ldp ghép va ddc tinh cia tdi trgng,
20 56 hoac nhan nit ... d€ hién ra bang céc g:a tri c6 san:

Hub Mourting
Method

Smooth Vaviable Shocks [
0.3 &
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Nhén vao mat trong cdc 6 dé chon.

Sau khi da cho cdc tham so6 thiét ké&, nhin nut I'_":::::;".:‘:::::'.;:'::::.m:'.-::::;:] két QUé tinh todn sé hlén ra
tai cdc 6 gid trj tuong ting.

S liéu tinh duge

Calculation Results 1
Min, Active Key Length ﬁﬁ?ﬁ?wm mm ' 1
Calculated pressure I42M QDIW MPa
" Reduced Allowable Pressure Eﬁ__,_.____ MPa
Strength Check ﬁr"ﬂ;“mw |
~ Min. Active Key Length: chiéu dai lam viéc nhd nhdt ciia then.
Calculated Pressure: dp e tinh duoc.

Reduced Allowable Pressure: dp lic cho phép.
Strength Check: kiémn tra do an toan. Tai day hién gid tri True (t6t) hoac False (khong
an toan).

Néu cdc két qua c6 dau RAN bi sai, phai nhap s6& liéu lai.

Active Key Length T2

Keyway Length gl 145_,,, T m

Calrulation Results | |

Min. Active Key Length o189 1, *
Calculated pressure fﬁ? o ‘Ya

Reduced Allowable Pressure fzi’ww“ Ya

Strength Check fralse 1

7.4 LUU TRU SO LIEU VA KET QUA

7.4.1Luu trx 6 liéu vé két qua finh todn vdo dia

Cdc 50 liu nhap vao c6 thé luu dudi dang tép vao dia dé st dung trong cdc cum lip ghép
khac.

7.4.1.1 Luu tri B
Trinh don: File = Save as _ 1

L]
Thanh cong cu:
Hop thoai xudt hién:
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sr | ploamess S focr B
_1Adkm 2 vamed.cal '
i iukodask

My Racend ZD3Dang Duc B
Documans yinverkor

u 21
- Ay Music

Deskiop % My Pictures

. Ngociam
. Jngactan
et iTAdversont
Hy Documents - o am v g
. 35w Log Fles
w”j Atrucics.cd
My Computer
., Fie pame iChoteal l 2ave i
MyNgwok  Somashpe il _ Cancel
Flaces

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

7.4.1.2 MG tép s6 liéu da luu
Trinh don: File = Open

Thanh cong cu: (=
Hop thoai xuit hién:

Open

R i o~ e h e i g
A JAM ocical.tal U T
25 Csswodes  Svimel .o
MyRecen . jDang Duc Ras

Documents _yinventor

v EIykeen

Deskiop :}My Pictures

:ZMgocLam
LJIngocten
J R I Ts = o E ]
My THocuments ;JW HNG
5 4, JSW kog Files
w  ammm
My Competes -
‘:_% Fils nae. i;.l';lcd _:J | Qpen i
Mytowok  Flesotipe  [ed” " s Ll
Flaces 1" Qpen as ead-only

Chon tén tép da luu trir s6 liéu tuong tng cha chi tiét dang thiét k&, nhén Open md iep.
S6 lieu dugc 4p vao cic 6 nhap liéu tuong ting dé tinh todn.

7.4.2Tqo van ban két qud finh todn

Khi d3 ¢6 két qua tinh todn nhu ¥, ching ta ¢6 thé xu4t thanh van ban dé theo doi hodc
chinh sira cho vio hé so. C6 thé xuit ra dudi dang van ban thong thudng hodc dang trang Web.
Trong hép thoai, ding lénh:
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7.4.2.1 Xuit thanh vin bin théng thuong
Trinh don: Tools = Create Report
Thanh coéng cu: .
Mot van ban duge xuit sang dang Text;

B CalcProt.txi - Notepad

Loads :

Power P = 4 kw
speed A = 2420 rom
Torque T = 26.899 Nn

foimensions;

shafr Dlameter d = 65,00 nm
Key 18x11

Kay Length L = 55 mm

Active Key Length Lf = 36 mm
keyway Length g1 = 56 mm

J0int Properties:

Material = steel

Allowabla Pressure = 110 HPa

Tensile Strength = 400 Hea

Reduced allowable Pressure = 110 MPa

freys Number = 1

reduct fon Factors of laint Capac1t¥ dug to
- Froduct, Inaccwr, on More key Jolpts = L
- Mounting Type and Character of Load = 1

Calculation Results: -

Tai day c6 thé luu vio dia, sao chép, chinh sira v.v...
7.4.2.2 Xuit duéi dang trang Web
Trinh don: Tools = Create HTML Report

&
Thanh céng cu: ™
Két qua nhu hinh du6i

g5 ey Componenl Gereralor - Microsoft Internet Explorer |
Fie Fat  Mew Fagvoils Tods Help

Y ﬁi" A : . -]
Xy o Py tSearch o Fovorkes K

s 48 Ex\Documents and Settigs\cadeamiLocal SettmgtTes v | [ Go .5

Key Component Generator {Version:
10.0.0)

06-02-2005

/ Key Calculation - Gulde
: Rectangular or Square Paraliel Keys Form A

Method of Load Calculation - Input power calkulaton for the
specified torque ;ﬂ speed

Key Selection - Minimum key th design for the ifistd
load, shaft diameter and phtg‘gpermm g

Type of Srength Calculation - Manual key selection

1420 jrpm
“Yorque [T i26 855 |Nm ¢

C6 thé xem, sao chép hoac Ivu vao dia.
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75 DUA CHI TIET VAO BAN THIET K£

7.5.1 Bua then véo ban lap

Khi di ¢6 ddy da cac thong s6 hinh hoc cdn thiét, mudn tinh todn lai vin c6 thé thay déi /
phuong an. . ,
Néu khong thay doi ti€én hanh dua vao ban lap ghép.

Nhan ndt .. Fnish

..} trong hop thoai chinh dé dua méi ghép vao ban thiét k&. Hop

i S(ar‘mdard. Edit - Note  Extended Data

Views: Width x Height

282 A
3x3
Axd
L)
"bxb
- Bw?
10«8
1258
14x9
Featute - groove 18x11
t . Featute - shaft '
Calculation o 22x4
2514 : C : :
28x16 L :
2o . ]
" 36x20 : : '
4022 ’ o L :
- 45x25

<% Custom part o gg:gg

O

vt et

< Standard pan i 5332, v, : 265 T :

M {2 %la

! I Design ]L Generate ]

Tai day ¢4 cédc chi tiét sau:
Key - then.
Feature-groove: rdanh then trong.

Feature-shaft: rdnh then trén truc.

were e
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k3
INRNNNNN
SNS==

Tai day nhitng gid tri nao hién rd thi ¢d thé thay déi bang cach g& gid tri khac vao 6 do.
Nhén nit Disign dé quay lai tinh todn.

Nhan niit Generate dé dua vao ban lap.

Chiing ta nghién citu cich dua cic chi tiét néi trén vao ban thiét ké.

i

7.5.1.1 Key - then

M6i truong 1am viéc dé dua then vio la ban chi tiét don (Part) hoic ban lip ghép
(Assembly).

Trong hop thoai chinh, nhan chon Key. Tiép theo chon kich thudc:
Width x Height:  riét dién then.
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L (Length): chiéu ddi then.
D (Shaft Diameter) :  duong kinh truc.
n (Number):. 56 fuong then.

pem—————T

- ISOR?73 | | J
so - o .o oo HB

Standard © Edt  Note ~ ExtendedData

Views: Width » Height
2x2 A~
3}13 ; H
; 4nd
. 5%5
 bub
(87
:10x8
(1248
“14x9

MM 1610

Fealure - groove : 1x11
Featue - shaft
Calculation : 22%14

Nhén niit Generate dé dua vao ban lap.

7.5.1.2 Feature-groove - ranh then trong.
Moi trudng lam viéc dé dua then vao 1 chi tiét don (Part) hoic ban lip ghép

(Assembly).
Trong hop thoai chinh, nhan chon Feature-groove. Tiép theo chon kich thudc:
Width x Height: tiét dién then.
L (Length): chiéu dai then.
D (Nominal Shaft Diameter) : dudng kinh truc.
n (Number): 56 luong then.
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Standad ~ Edit . Nole ' ExtendedData.
Views: Width x Height L fmm] D [mm] n
2 A 10 - 12 1 .
3 e IR P——
- 4xd [N Pl .
EfNN @ 6 - :
66 ;18 :
8x7 ;20 o
108 ;22 -
12:8 o N
. T - Y a
K © o :16x10 B 7, :
-Fealwre - shalt s 202 . .40
- Calcutation 22414 . 48
25x14 [ B0
28416 56
32x18
- 36x20
L 40x22
(4525
50x28
96132 . R
pog2 e a7 .
L Design 7[ Generate ]

Nhén nit Generate dé dua vio ban lap.
Tai ban thiét ké chi tiét hoic ban ]ap, hop thoai hién ra:

lnseri treature

Name { 1 [ange o
Reference Point1
Q Profile Planel 0.00 deg
2
Pick Reference Point
i P
Cancel Fﬂsh
Nhan chon diém tam, tam diém hién ra.
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Nhén vio mép tru dé chon tam diém

' Trong hop thoai nhin vao dong Profile Plane va trén hinh kh6i nhan vao mat ddy try dé
chon mat phang lam viéc nhu hinh dudi.

f insert iFeature

| [ reference Pkl

i 3 Frofis Plene!

|

; Nhin chudt dé chon mat phang lam viéc

T e S e

Hai ranh then
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7.5.1.3 Feature-shaft - rinh then trén truc.
Moi trudng 1am viec dé dua then vao 13 chi tist don (Part) hoic ban lip ghép

(Assembly).
Trong hop thoai chinh, nhdn chon Feature-shaft. Ti€p theo chon kich thudc:
Width x Height: tiét dién then.
L (Length): chiéu dai then.

D (Nominal Shaft Diameter) : duong kink truc. Bén dusi cot nay c6 6 nhap liéu, ¢ thé
80 s6 diing véi truc dd c6 trong ban thiét ke,
n (Number): 56 lugng then.

e SOR713
B - @

Ha

Seodsd  Edt  Nole ExendedDaa o
Views: Width ¥ Height L. [mm} D {mws] n

ke 18410

_Featiss - grodve . 18kl
TET—— 22
204

-%
'sa'maiksa; |

Calcadation

B985

o v 2

Nhan niit Generate d€ dua vao ban lap.
Tai ban thiét ke chi tiét hoac ban lip, hop thoai hién ra:

Insert iFeature

& Cone_Cyiinder1

if Pick Plane

Cancel Finish
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Trén ban vé xudt hién hinh ranh then, nhdn mat ddy tru dé chon mat lam viéc. Ti€p theo
trong hop thoat nhdn vao dong Cone-cylinder1 va trén hinh kh&i nhén vao mat tru dé chon noi

dat ranh nhu hinh duéi.

Nhan mar ddy wy
cbhon mar lam viée

Nhin chon hinh try

Insert if eature

| [ Name T T T 1
| T panet 7
& Cone_Cyhnderi ]

I
!
:
H
i

; Pick Corvcal or Cyli&lricai Surface

Cancel !|  Finish

[S———

i
!

Nhan Finish két thiic lénh. Ranh then dugc khoét trén mat hinh tru.
Néu dudng kinh truc (khéi tru) khong phit hop, s&€ khong nhin thdy rinh.

7.5.280a then da tao
Trén trinh duyét, tén ranh dugc ghi nhir hinh duéi.

N4
FE Past
v Onigin
= @ eawsont Téa tinh Riah then
" B sketecht
e <
@ Endof Part
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Nhan phim phai chu6t vao tén rinh, chon Edit iFeature.

- DEndof R Copy Ciic

Delote

Edit iFegiuro...
Greate Noto

Mot bang tham s& hién ra:

insert iFeature

{ Name | value ’ ’y
11301bsS:Angle 90,00 deg
j1301bs5:Distanc 5.000 mm
i1301bsiprf_b 5 mm
Z 130ibssiprf 0 EEN T
11301bsSprf ) 25 mm
11301bsS:prf _po 1w -

Precise Pas, <

I Erter pif_d

Ef]J Cancel i < Back g Next > %I Finish I

Tai day c6 thé thay d6i cdc tham s6. Pac biét dudng kinh truc 1a ...-d. Nh&n chuot vio 6
nay va g6 s6 cin thiét. Nhan Finish, ranh sé hienra.
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CHUONG 8

THIET KE THEN HOA CANH THANG CHU NHAT -
STRAIGTH-SIDED SPLINES

Gitip tinh todn va thi€t k€& then hoa 2 canh ring song song va kiém tra do bén. Ching ta c6
thé 4y duge chiéu dai t6i thiéu cila rdnh c6 kha nang chiu tai trong dua ra.

Cong thic tinh toan dugc trinh bay tai Chuong 7 -

8.1 KHOI TAO CHUONG TRINH

Phan 1.

Khaoi dong DeSIQn Accelerator, hép thoai xuat hién:

- Dcslgnlc:clnmwr
Eio s Qptors  Help

A &8 B

Standads. IS0 v Conlent sefecvon * > Component Ganetators

™ Component Geraraios Key
v Mecharucal Calouators
- l::l Engieer's Handook
Jorks
Shaft Componerd Giene shor
Beungt
, Speens
+ . Tiansmesson Mechawims
i Braen Componant lensistor
* Colunn Componert Genetst

Freview:  yserinto

. Tolerance Cakodator
* Plate Mecharical Calculatod %
/4
‘/,/,
i.+
L
< > . il ..

sg..,ﬁsmd R

Invahite Sphnes

Caculate: paralel sde spirang:
-ang provides thew sompiate

. imsagn incduding stength check.
iUse thes caleulation to obtan the
‘et groove dength able to
icarly the given load.

feem courk: 23

Tai 6 Standard nhan nit v chon tiéu chudn ky thuat. Trong vi du nay chon ISO.

Tiép theo chon theo thit ty dudi day:

’ .
CRER LG .\ Component Generators < B

Hép thoai hién ra:

¥ Straight Splines Component Gener

Levei setting

Select Generator level

T Engnes
“ Expert;

W Launch at Startup

To cortirue, cick Neat.

fNext » E
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Tat day chon mitc d6 st dung:

© Designer - nha thiét ké.

© Engineer - k¥ su.

© Expert - chuyén gia.

Chon © Expert - chuyén gia, s& c6 ddy di cic thong s6 dé tinh todn thiét ké.
Nhén Next dé tiép tuc.

Hop thoai tiép theo:

#* Guide

¢ P,T->n
- Type of Strength Calculation

. & Spline Length Dasign
. Spline Diameter Design
¢ Check Calculation

Tarque calculation for the specified nput power and spead

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

Bing nay t6n tai song song véi bang nhap s6 ligu va tinh toan. Méi 14n thay dai cdc tiéu
chi tai bing nay, bang nhap s6 liéu thay déi theo dé phi hop véi lua chon.

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

Trinh don: Tools = Guide

Thanh céng cu:

8.2 CHON MUC TIEU TiNH TOAN

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

Nhom Method of Load Calculation - phwong phAp tinh tosn tai trong
Ciéc lya chon tinh todn nhu sau:
® P1, n1 —> T: cho céng suat va van t6c quay tinh mo men xoén.
© T, n1 —> P1: cho m6 men xoan vA van t6c quay, tinh cong suat.
© P1, T --> n1: cho cong suét va mo men xoin tinh van t6c quay.

Nhom Type of Strength Calculation - kién tinh dé bén
® Spline Length Design: tinh do dai then hoa.
© Spline Diameter Design: tinh chon dudng kinh then hoa.
© Check Calculation: tinh kiém tra do bén.
Chiing ta nghién citu timg trudng hop mat.

8.3 NHAP SO LIEU VA TINH TOAN

Hinh du6i minh hoa cic kich thudc cdn tinh todn ciia then,
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Viéc nhap s6 liéu dé tinh todn duoc trinh bay theo phuong thie:
Cdc 6 nhép s0 liéu duoc kich hoat phu thuée vio muc tiéu tinh tosn.
Sau khi khoi tao chuong trinh, hOp thoai nhap s0 liéu va tinh todn cé dang

R —_

Eﬂe f‘h:-board Tools  Heip
& & B2 @ - @ Cakulate Finish :
Power e W
Speed n ;3000“_ pm
Torque 147747 Mm
Owmenseons o AR —
Sphne Type iLight [ s i
Y 1Y | PN S R
Sphne Dimensions (2 x d x D} 6x23x26 5 :
tumber of Taeth e = TN
‘ S b ‘\Q\\\
[nside Dtameter d 23 mm Af
Active Spline Lgngth a3 7 tm
Mt TYDB -.worw cmm B Rl L
Joiet Type ISkding without foad e
orking Condions ‘W [ ,‘ e n e, ',  udation Pesuls _ _
Material Propertivs - Min. Spline Lergth '3293 ol
Matet ial §User Com T Cakutated Pressure 29,164 #MPa
Allowable Pressure ) o " MPa
Reduction Factor of Loaded Groove Surface o7 Sphne Check Result Tree

Nhém Loads - tai trong.
Trong nay c6 cdc tham s6 dugc nhap s6 liéu theo cac trudng hop chon muc tiéu tinh todn.

Muc tiéu tinh todn:
©OPn-—>T: cho cong sudt va van t6¢ quay tinh mo men xoin.

S0 liéu nhéap vao:

Power P:  céng sudt. GG s0.
Speed n: vdn toc quay (ctia truc). Go s6.
S6 liéu tinh duoc: ‘
Torque T: o men xodn.
@T,n—>P: cho mo men xodn va van tdc quay, tinh cong suat.
S6 liéu nhap vao:
Torque T:  mo6 men xodn. G s6.
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Speed n:  vdn téc quay (cia truc). GO sO.
Sa liéu tinh dugc:

Power (Gear 1) P:  céng sudt.

®@PT-->n cho cong sudit va moé men xoan tinh van t6¢ quay.

S6 liéu nhap vao:

Power (Gear 1) P:  céng sudt. GO s6.

Torque T.  mé men xoin. Go sd.
S6 Liéu tinh duoc:

Speed n: vdn téc quay (cia truc).

Nhém Dimensions - kich thuéde then

Dimensions

Spline Type iLight h 'L.g
Spline Dimensions (z x d x D) l6x23x26 v!
Number of Teeth if: I
Inside Diameter odfm " mm
Active Spline Length lFlaa ~mm

S6 liéu nhap vao:

Splme Type: kiéu then hoa . Nhan niit w dé chon céc kiéu cé san.
Light: nhe.

Medium: trung hinh.

Spline Dimensions (z x d x D): s6 rdng (z), ditong kinh trong (d), duong kinh ngoai (D).
Nhan niit w dé chon cdc gid tri ¢6 sdn. O nay khong duoc kich hoat néu tai hop
thoai Guide chon @ Spline Diameter Design: tinh chon dudng kinh then hoa.

S6 liéu tinh duge:

Number of Teeth: s rdng.

Inside Diameter: duwcng kinh trong.

Active Splining Length: chiéu dai lam viéc ciia then. Gia tri nay 1a tinh dugc néu tai hop
thoai Guide chon @ Spline Length Design: tinh chon dé dai then.

Nhom Joint Type - Working Conditions - dang mai ghép va diéu kién lam viéc

Joint Type - Working Conditions
Joint Type ESlldlng wlthout Ioad

Working Conditions Mel:hum v

Joint Type: dang moi ghép. Nhéan niit w chon cdc dang. Trong nay ¢6 cic dang sau:

Sliding with load: gt ¢6 tdi.
Sliding withouth load:  truor khiéng tdi. '
Fast: lap chat.

/ Working Conditions: diéu kién lam viéc. Nhidn niit w chon cédc diéu kién:
Adverse: bar fot.
Medum:; 75 unq binh,
Advantageous: thudn loi.

Nhom Material Properties - vat liéu then.
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O Material mac dinh 12 User, ngudi diing nhap cdc tham s6 cla vat liéu:

Material Properties -~ - ) : .
Material User e f
o mpa

Allowable Pressure

Reduction Factor of Loaded Groove Surface o7s

Allowable Pressure: dp luc cho phép. Go s6.
Reduction Factor of Loaded Groove Surface: 4é 56" gidm tdi lén bé mdt ranh then. G

50.

Néu nhan nit .2 bang vt liéu hién ra nhu sau;

-"..splmemgenal
A =Ed B I PP O

Material Sigma AlS [MPa]
................. 30

2|Steel 20

o
Mo
:m.

2

@

w

w

o

o

@

L

Tim vét liéu, danh diu, nhin niit 3 dé khang dinh vat liéu dugc chon. Khi dé cdc tham
s6 tuong itng vdi vat ligu s hién ra tai cic 6 nhap liéu Allowable Pressure: dp luc cho phép.

1 két qua tinh todn s& hién ra

Sau khi di cho cdc tham so thi€t k€, nhdn nut [
tai cdc 6 gia tri twong ng.
Nhom 86 liéu tinh dugc - Calculation Results

Calculation Results

Min. Spline Length i3208 mm
Caleulated Pressure ]29. 164  MPa _
. Spline' Check Restit f‘ﬁuémm“

Min. Splining Length: chiéu dai 16t thiéu cia then.

Calculated Pressure: dp liec tinh duoc. :

Strength Check: kiém tra dé an toan. Tai day hién gid tri True (16t) hogc False
(khéng an toan).

Néu cdc két qua c¢é dau LA bi sai, phai nhap s6 li¢u lai.
~ » ™ Y A ?
8.4 LUU TRU SO LIEU VA KET QUA
8.4.1Luu trii s6 liéu vé két qud tinh toan véo dia’
Céc s6 liéu nhap vao c6 thé luu dudi dang tép vao dia dé sir dung trong cic cum lap ghép

khac.
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84.1.1 Lvu tra
Trinh don: File = Save as

[}
[

Thanh céng cu:
Hop thoai xudt hién:

Save As

Seven ) MyDocumenis =i - [ oex EBe
N, ) Adim gvlmel.(d .

- aAuodesk

My Recent _1Dang Duc Hai

Documents g trwentor

7 ,f-.} k648
Ay muse

Desktop ity Pictures

LaNgock am
’-J L angoctan
My D dOkd¥ersions
v Locuments . PHAM UG
. LYSW Log Fies
v ‘WDtoucical.cal
-
My Computer
. ) i . 'EM“‘ . __'J e
/) g o s ey
My Network,  Save astwpe jca i - Cancel
Places o

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

8.4.1.2 Mé tép sb liéu da luu
Trinh don: File = Open

by}
Thanh coéng cu: =
Hop thoai xuét hién:

Open
» Ly Adm . ;Lﬂjnxlca.l.td '
3 =3 Autodesk THvimel.cal
My Rec .- 1Dang Duc Hai

Docurents o rroerger

¥ v} _1kBAB
Any puse

Dezkrop ity Pictures
. JNgocLan
W - hgackan
M Dﬂﬂ _JOld¥ersions
yDOCmOntT - oHAM HUNG
oo 3 5W Loy Files
w3 3mEm
Myclorwm
W) e e T T
My Metwork  Fies of ppe. imeal i Cancel

/ Places " Dpen as read-only i

Chon tén tép d& luu trir s6 liéu twong (ng cha chi tiét dang thiét k&, nhin Open md (Ep.
S6 lieu duge 4p vao cdc 6 nhép liéu tuong ing dé tinh todn.
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8.4.2 Tao van bdn két qué finh toén
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Khi di ¢ két qua tinh todn nhu ¥, ching ta c¢é thé xudt thanh van ban dé theo dai hoac
chinh sira cho vao hé so. C6 thé xuét ra dudi dang van ban thong thuong hoidc dang trang Web.

Trong hop thoai, ding lénh:

8.4.2.1 Xuat thanh van ban thong thudng:
Trinh don: Tools = Create Report

Thanh cong cu: ..
Mot van ban duoc xut sang dang Text:

E Cdll:Pl'o! le Nolepad :
Fro Eal Furmat Vow o

Load

Power P = 15 kw
Spead n = [999.97 rpm
Torque T = 47.747 mm

pimensions:

spling T¥pe - Light

spitne D mensions L2 oad v D) - 6a23x36
wutiber of Teeth = &

nside dlameter d = 23 mm

active spline Length Lf w 33 mm

Mmaterial Froperties;

materfal @ uwser

Allgwahle Pressura = 30 MPa

reduct ion Factor of Loaded Groove surface = 0.73

Aoint Type - working conditions:
stiding without load - Medium

calculazion fesulrs:
Min, spitne Length = 32,08 mm
calculated Presiure = 29.164 MPa w

Tai day c6 thé luu vio dia, sao chép, chinh sita v.v...

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

£
Thanh céng cu: @
Két qua nhur hinh duéi.

Pl EST Mow  Fgquonks  Jook  Hop ] #

. A . R »
W, Ty, Sewch o cFevets: @M Meds 6 -
B ?"E mmm;msmm\cadcmumd Sezltm\rm\f‘nkPrct hrm W {‘-] Gn we W

Stralght Splines Component Generator (\r’els!on. 10.0.0)
06-04-2075
Gulde

Method of Load Caloutation - Cakulation of speed for the specified input power and torgue

T‘-pa of Strargl Cakulaton - Design afq:hmum active spline length fir the specifud
inad, spline diamater aid jont propertes

Load

Peaver P 5

[ | Torque 47 s Hm

e . . Swe o
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C6 thé xem. sao chép hoic huu vio dia.

8.5 PUA CHI TIET VAO BAN THIET KE

8.5.1 Pua then hoa vdio ban Idp.
Khi di ¢6 ddy di cdc thong s6 hinh hoc cin thiél, mu6n tinh todn lai vin c6 thé thay dé;

phuong 4n.
Néu khong thay d6i ti€n hanh dua vao ban lap ghép.
Nhén niit _ Finish trong hop thoai chinh dé dwa méi ghép vio ban thist k&, Hop

thoai hién ra:

@ Straipht-Sided Splines

o L
Standard | Ek  Note  Estended Data,
Views:
Fealute - shaft
. Featue - hole

. Calculation

o ) (o]

Ta1 day c6 céc chi tiét sau:
Feature - shaft: then hoa trén truc.

Feature - hole: then hoa trong long tru.

Nhan Edit dé xem va c6 thé sira cic thong s6:
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aight-Sided Splines

20 Outside Diameter
ide Di r of Channel

¢ User Material
: 193938 Speed
MPa = 29038 Allowable Piessure . Speel

Tai day nhitng gid tri ndo hién rd thi ¢6 thé thay d6i bang céch gd gid tri khéc vio 6 d6.
Nhén nit Disign dé quay lai tinh todn.

Nhan nit Generate dé dua vao ban lap.

Chiing ta nghién citu cdch dua céc chi tiét ndi trén vdo ban thi€t ké.

8.5.1.1 Feature - shaft: then hoa trén truc

Maéi truding 1am viéc dé dua hinh then hoa vao 14 ban thiét k& chi tiét (Part) hoac ban lap
ghép (Assembly). Tai day phai c6 chi tiét hinh try dé tao then hoa trén chi ti€t nay. Kich thuéc
hinh tru phai phi hop vdi kich thu6c then hoa khi nhép s6 liéu dé tinh todn.

Vi dy khi ching ta tinh cho then hoa c6 Nom. Splining Diameter D: ducng kinh then 1a
15, thi hinh tru d€ tao then hoa ciing phat c6 dudng kinh 1a 15.

Tai hop thoai néi trén nhan nit Generate dé dua vio ban lap.

Tal ban thiét k€ chi tiét hodc ban lap, hop thoai hién ra:

e e e D ra 2 o S e e e et o s AP

AnsertiFeature

; l P I' Zi.qngie ; -
% ﬂ Reference Poirt1
i ‘3 Profile Flanel 0.00 deg
i
%PickRefé'ré'nEe' point
Cancel % Finish |

Nhan chon diém tam. tam diém hién ra.
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Trong1h()p thoai nhdn vao dong Profile Plane1 va trén hinh khéi nhédn vao mat ddy tru dé
chon mat phang 1am viéc nhu hinh dudi.

Insert iFeature -

Name

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

Nhén vio mép ry dé chon tAm

Bl acterencerortt

S S

i
I % profie Planel

Nban chugr d& chon|mar phdng lam viec

;
i

R

Cancel {| Finish

Nhin Finish két thic lénh. Then hoa dugc tao ra.

8.5.1.2 Feature-hole - then hoa trong long tru

Tuong tu nhu then hoa trén truc, moi truong lam viéc dé dua then vao la chi tiét dofn_
(IP'art) hodc bin lap ghép (Assembly). Tai day phai ¢6 chi tiét hinh tru dé tao then hoa trén chi
tét nay. Kich thude hinh tru phai phit hop véi kich thude then hoa khi nhap s6 liéu dé tinh todn.

Nhén nit Generate dé dua vao ban lap.
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P
LB

k-3

i

Tai ban thiét ké chi tiét hoac ban lap hop thoai hién ra:

lnsert IFeaiure
L jname T T Tange i' .
B8 Reference Point!
% Profile Plane! 0.00 deg i
§_Pitk Profile Plane
Cancel Finish

Céc budce thue hién giéng nhu trudmg hop trén.
Nhan Finish két thic lénh. Ranh then hoa dugc khoét trong long hinh tru.
Nhén phim phai chuot vao tén rinh, chon Edit iFeature.

8.5.2 Chinh slia then hoa

Ciing gi6ng nhv cic d6i twong hinh kh6i khéc, then hoa ciing c6 tén trong trinh duyét.
x

Y

9 Partl

B’-}~ ) Origin

f- @Revoiutionl
IR sketchl

(%) Fillet 1
@) Filet2 Tén then hoa

7 SPLINE2A3
L& End of Part
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Nhén phim phai chu6t vao tén then cén sita, chon Edit iFeature, bang thong s6 hién ra.

Insert iFeature

_ﬁ_{ym E Value -
SPLINEZB3:prf _vda 12.4 mm
SPLINEZB3:orf_vdf 14 mm
SPLINEZB3:prf_z 16 ul

< »
% Enter prf _vdf o
Cancel | <Back | Next> | [ Fiush l

| Tai day c6 thé thay di cdc tham s6. Nhan Finish ket thdc 1¢nh.
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T S T T

T T Y ST

Y O R 1 A s

CHUONG 9
THIET KE THEN HOA THAN KHAI - INVOLUTE
SPLINES
Tinh va thi€t k€ moi ghép then hoa than khai. Cung cép c4c thong s6 hinh hoc vé& mai n6i,
chiéu dai t6i thiéu cila then va kiém tra d6 bén. Tinh todn cdc thong s6 rang then bing céch trinh
bay profin rang co s& vdi cdc phuong phdp dinh tam khac nhau va dang ddy ranh.
Cong thifc tinh todn dugc trinh bay tai Chwong 7 - Phan I .
? x
9.1 KHOI TAO CHUONG TRINH
Khai dong Design Accelerator hC)p thoai xudt thﬂ:
+/ Desig Aecclerator . " i
fie P CpWn: i
B 35 B0
Stongads 150 ¥ Conerkickamn N [orporent Genertors
N Comporvnt Gernators ~ Spedeorcass Boty Charg -
£ Hechaneal Caieulponn
- [ Ergres’; Handtoos p
O | 3
L o b
e ’
} IR
‘ Lescbiniompe . Caoulyes wd deugn: mvikte ~
F e Congontrt i gl 1 petac
o i B e
T Cokukatan : cebndalion of
7 Hand: Sy o - oz dimencond o compasted
< > by dapining baws locthprofhe
esoob B e SPANES Conguretn, st atte Ttam courd: 73
Tai 6 Standard nhén nit « chon tieu chudn k¥ thuat. Trong vi du nay chon ISO.
Tiép theo chon theo thit tr dudi day:

Level selting

Select Generator level
¢ Engineer
 Expart

& Laurch at Stanup

To continue, cick Hext.

@ Cancel L et
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Tai day chon miic do str dung;:

©® Designer - nha thiét ké.

© Engineer - k¥ su.

© Expert - chuyén gia.

Chon © Expert - chuyén gia, s& c6 ddy di cic thong s6 dé tinh todn thiét k&
Nhan Next dé tiép tuc.

Hop thoai tiép theo:

#* Guide
Method of load calculation
“ P>
L S Y ]
P T--»p

Type of Strength Calcutation
‘e Spline Length Design

¢ Sphine Diameter Design
¢ Check Calculation

Torque caleulation for the specified input power and speed

Day 1a hop thoai dé chon cdc diéu kién ban dau (muc tiéu) cho tinh toan thiét ké&.

Bang nay ton tai song song véi bang nhap s6 liéu va tinh toin. Mdi 14n thay ddi cc tieu
chi tai bang ndy, bang nhap s6 liéu thay déi theo dé phit hop véi lua chon.

Néu khong thdy bang nay xuat hién, c¢é hai cich dé hién thi:

Trinh don: Tools = Guide

= ]
Thanh coéng cu:

9.2 CHON MUC TIEU TINH TOAN

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

Nhém Method of Load Calculation - phwong phap tinh toan tai trong
Céc lia chon tinh todn nhu sau:
@ P1, nl —> T: cho cong suit va van t6c quay tinh mo men Xodn.
® T, n1 —> P1: cho m6 men Xxodn va van t6c quay, tinh cong suit.
@ P1, T --> nl: cho cong sudt vd mo men xoén tinh vin tc quay.

Nhom Type of Strength Calculation - kiéu tinh dé bén
© Spline Length Design: tinh d6 dai then hoa.
© Spline Diameter Design: tinh chon dudng kinh then hoa.
© Check Calculation: tinh kiém tra do bén.
Chiing ta nghién cifu titng trudng hop mét.

9.3 NHAP SO LIEU VA TINH TOAN

Hinh du6i minh hoa cdc kich thudc c4n tinh todn ciia then.
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