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Simu lation analysis of plastic deformation and residual
stress distribution of radial ring rolling
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Abstract To elm inate the residual stress fomed durng the process of rng rollng e radial rng rolling
was smuhbted by elasplastics large defomaton fnite element analysis A lalby rings w ith rectangular cross
sectonwere adopted asworkp eces and total depressing am ounts of mandrelw ith different feed velocitiesw ere
dentical M agnitude and distrbu tbn of plastic defom ation in different feed velocity of mandrelw ere studied
The smuhted results show that the fishtail shape coefficient is highwhen the feed vebceity is relatively low and
will be reduced w ith increase of feed vebeity According to the mechanisn that nconsistent plastic defom &
ton is the cause of resdual stress the corresponding residual stress distrbution of radial rng rollng was ana
lyzed The research provides foundatbn for the resdual stress relief study

Key words radal rolling fmnite element residual siress

[1]

: 2007-09-13
“ ” (B2120061326)
(199-), , R , &kyh@me buaa edu cn



1089

3
39. 685mny

6 23mm;
34. 9mm;

2

Q3

2700 kg /mm”, 71GPa

?

3rad/s

MSC M arc

v

1 . R =
<
<

) I3 0 9\>

Ahy—
Ah,—

S

5R1 R2

Ahy 1 79~ 7 44

8

0. 5~ 3mm / ’
61 915mm;
20mm;
104. 8mm;
34 9mm.

& IR+ 1R
Ahz B 1/R2— 1/)’

Imm/s

1.2370
1.146 0
1.054 0
0.9629
B 08716
07803

B



1090 2008

2 2
2 2
2
2
2
a 1 mm /s b 3mm /s
2 ’
4
2
, 2
4
[56]
[4 . ,
B - . > ’
P, ’ ’
7Bmm Bmin P} 6
2 ) 2
2
2 2 4 7
2 2 ?
4a ,
5 JE | $
2
2 2
2
4b a b C
2 2 .
22 6

R J) IMPa

3mm /s

32
-64
-96
-128 3
160

1 m/s 2 m/s 3m/s
puAp Vi3




1091

( Referen ces)

[1] . (M
, 1983 210-214
MiGunaa The produce and countem easure of residual stress
[M]. Beijng ChinaM achine Press 1983 210-214( mn Chr
nese)
[2] WangM in YangHe Sun Zhichag etal Dynamic explicit FE

mod eling of hot ring 1olling process| J|. Transactions of Nonfer

ousM etak Society of Ching 2006 16 1274 1280
[3] , , . [M].
, 200 7-8
HuaLin Huang X ingag Zhu Chundong Theory and techno bgy
of ring wlling[M ]. Beijng ChinaM achine Press 200t 7-8(
in Chinese)
[ 4] ) ) )
[J]. , 2003 24(7): 809-811
LiLanyun, Y angH ¢ GuoLianggang et al Effect of feed ve
locity ofm andrel on cold ring 1ll process| J|. M echanical Sct
ence and T echnology, 2005, 24( 7): 809-811( in Chinese)
[ 5] . [M].
, 1991 $4-86
Fang Bovu. Residual stress of metal coltthemal manuficture
[M]. Beijng ChinaH igher Education Press 191: 84-86( in
Chinese)
[ 6] s . -
[ , 2004 30(7): 605-609
Zhao Lilj Zhang Y idu Canputer sinulaton of residual stress
for cold wlling prestretching board[ J]. Jounal of Beijng Unt
versity of A eonautics and Astonautics 2004, 30(7): 606-609
( n Chinese)

( 1006 )

( Referen ces)

[1] , . [M]. : ,
2002 200
Zhou Ji Zhou Yanhong Technolbgy of NC machining [ M |.
Beijing National D efence Industry Press 2002 200( n Cht
nese)

[ 2] BohezE L J Canpensating br systematic emors in 5 axis NC
machining[ J]. Canputer A ided D esign 2002, 34( 5): 391-
403

[3] , . [I]

, 1999, 35(5): 54-57

Zhou Ji Zhou Yanhong Analysis and control of the theoretical

eror in five axisNC machming| J]. Chinese JoumalofM echar
ical Engineering 1999, 35(5): 54— 57( in Chiese)

[ 4] ) . [l

, 2004, 35(4): 35-37
Fan Dongqing ZhangHong N o linear emor in the NC macht
ning of free surface[ J]. Machinery Design & M anuficture
2004 35(4): 35- 37( n Chhnese)

[ 5] Ranesh R, MannanM A, PooA N. Enor canpensation nma
chine bolsa review: Part I geanetri¢ cutting force induced
and fixtwre-dependent emors| J]. Intemational Joumal of M &
chine Took and M anu facture 2000, 40( 9): 1235- 56

[ 6] HoM ingdhe HwangYeanren, Hu Changhsia Fiveaxs oolo
rientation snoothing using quatemion mnterpo htion alorithm
[ J]. Intemational Joumal of M achine Tools and M anufaicturg
2003 43(4): 1259- 1267

[7] MunlnM, Makhanov S § BohezE L ] Optin Zzation of wta
tions of a five axis milling machine near statonary points[ J].
Can puter A ided Design 2003, 36( 7): 1117- 1128

[ 8] AffouardA, DucE, LartigueC, etal Avoiding 5 axis singulart
ties using tool path defomaton| J]. Intemational Joumal ofM &
chine Took and M anu facture 2004, 44( 4): 415- 425

[ 9] KnutS® iy Inverse kinenatics of fiverax s machines near sir
guhlr configurationd J]. Intemational Joumal of M achine Took
and M anufacture 2007 47(2): 299- 306

[ 10] Anotaipaiboon W, Makhanov SS BohezE L J Optinal setup

br fiveax s machining[ J].  Intemational Joumal ofM achine

T ools and M anu facture, 2006 46(9): %64 - 977

( : )



