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Effect of Rotational Speed on Springback of Cold Roll-Beating Forming

CUI Limu XIAO Jiming

(Faculty of Mechanical and Precision Instrument Engineering, Xi’ an University of Technology, Xi’an 710048)

Abstract During the cold roll forming process,a large elastic strain energy was stored in the deformation area
when the rolling wheel hits and rolls the workpiece, resulting in emerging of springback. The springback had a great
influence on the profile accuracy of workpiece. In order to control the precision of formed parts effectively, this paper
studied the relation between rotational speed and springback. According to basic principle of cold roll-beating, a finite
element dynamic simulation model is established. Through simulation, deformation law of the section of formed gullet
in tangential direction, axial direction and radial direction under different rotational speed, and the springback law
were obtained by static analysis. The results show that the workpiece profile obtained by cold roll-beating under the
same process conditions is in agreement with the simulation results. The correctness of the simulation results is veri-
fied. The springback can be effectively controlled through the rational selection of process parameters, and the forming
precision of the parts can be improved.
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Fig.1 Principle diagram of cold roll-beating forming
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Fig. 2 Finite element model of cold roll-beating forming
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Fig.3 Gridding model of blank
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Fig.4 Dynamic simulation of mises stress distribution in different rotational speed
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Fig.5 Path selection
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Fig.6 Deformation area of tooth slot section
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Fig.7 Deformation under different rotational

speeds in the z direction
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speeds in the x and y direction
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Fig.11 Dynamic simulation of Mises stress distribution in different rotational speed
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FEAS FAPRHE o 5 1) B[] 5855 AR T T 1) AH B (%
TETT 1)), BE A 2N J 3 B 1) B8, DA AT T 38 ) 7 321 Bt
ZIA] A EATRHAY [l 3R A A ] (o] 3 D)
AR R o A B0 T 2 ] A L A Rk £ [l A i
INEF BRI AN BT B, B sl RO, Il 12
(b) R o 4 ISR R 21034 T Z 0] A b AR TE
TRATRCFEAEAE AT 7 A U ) A2 T8 | Bt 20 B o 2 3
AR R R B PR T, IR AT S BT, v il
PR IR R, 10 55 Bl 2 FRAIR

ST R R, B A R RO, A
PR y J7 18] 928 T 48 o, (H ] 55 g R W] 4, FLAA
W 12(e) FrR e TR AT RO AR,y J5 10 (972
TE 3B BRI R AR ) 80 7 70, ELAE AR TR 1Y [ i
FIR T L NN AL RE , 24 BT EIERI , BIE W 7
PR P IO A8 RESE T RE T, TR [l 3 B 450 W% 5 HL
1 TR A AL R IR RO S5 0, R L RE W 1A BE [0] SRR
L BT USIE J5 1 A 2 4k 2228 I8, DR v TR AT B
AR R 2 R TR TR AR AR
4 SCIGIGHE

T H BB R G v R A THUR HEA T 52 5, &
13 Ji7Rs IR AT 46 22 AE B EBOHR T K 1D 0 I
H b TRRIAK - TARG B, R e shigIT4e
drd T IR TS IRIT O 183 . Sl ARk ]
40 Cr, TR =F 4 120 mm x60 mm x20 mm, #2453
JERT mm/s T AREBCE S 0.5 mm, PRI 3 3
1200 (1 800 rv/min BEATIRAT L5, B TAF 40 A
14 JIr7R o

K13 WIRITHUR
Fig.13 Rack cold roll-beating machine

K14 TR
Fig.14  Photo of workpiece

T VHX-2000C 8 5% = 4 B 1l &R g e
TR ERTE AT I0 &, an il 15 Fr7s o B SC 56 A1
IR 545 5 A5 R UL SR T R R A7 % L [ & 16
(a) (b) ], SIRFTH RIS LL , AR 3 A — 350 X
Ferl DA B, 2 5% B 1 800 v/ min B I #4441
IAVERCAT, HLIRI SR 80/ o A 14 BE RN UG TR 4 , S 40
A5 BRI B KA A5 R, X 2 KA {7 BT AR B IE by ¢

FRUME T http://www.vhelgy.com 2018 4F 45 4 i}



[l LS RFER , T S 56 B A A RS 2 s A
REAR SE BN OL T AR , Bt LS04 21 i BT s
KT ELR

Bl LIS DR

Fig.15 Tooth profile measurement device

,'I 2
ONEEHE T 200 r/min

N

K16 FRE A
Fig.16  Profile section

5 #Kig

(D) ST B T RRAT Y TR IE MR T 5
N Y RIS AR AL 7E &y T 2 D7 1) AR Y
Vs, by J7 1) (A8 T 50 E 5% ARk, 2 Oy 1)t
FEP L) G T

(2) da § A ARG BR AR AN TR T 1) B2 e
S ey g LSRR B AR B TE & T B[] g
FRME T http://www.yhelgy.com 2018 4F 45 4 i

SN, SRR T3 AR, AE y J7 [ AZ TS SN [a] 54
IR AW 5 B E 23 5 A 1N, 2 J7 1) A [o] 565
i), ELINIATJE F T 38 007 380 1A Tt 2 ), 52 Bl s
JESE RS . A FEE 1 800 r/min i, A KHK
AR 1, #6542 B AR AL By, BT IS
il 1F N AR A A A9 RE e, [l SR IR e/

(3) TEBCR RV TRAT MUE B AT 1 5250, A%
AR ) BT , S5 A ) AR T B LA SR
178, BB SEAR W) & Bt T A7 BROC U5 FLAY IR 1
NVTRAT U Rk AR T 2%

S 3k

[1] LI YAN, YANG MINGSHUN, YUAN QILONG, et al.
Study on the metal flowing of lead screw cold roll-beating forming
[J]. Advanced Science Letters, 2011,4(6-7) :1918-1922.

[2] Emesik, #REE, #RM, 5. 40Cr IRITHIE L
HE AT L) ). R E LR TR, 2013,24 (16) ; 2248-
2252,2256.

(3] HRZS, #h, 2 R4 40Cr 0SB ME I 3h 0 ) 5
MERAFGRARLT]. PR RO 24 A 2R B, 2012,33
(6): 1-6.

[4]FEE, 5, BN, 5. 40Cr m &R AT U i
R[] HUBMAHA S5 HAR, 2016,35 (4) : 594-600.

[STokBE, WAL, 225, 4. @R RIT IR A Y J1 i
Wik BB IELT ). P TR, 2011,18 (5) ¢ 1-7.

[6] AMIRKHANLOU S, REZAEI M R, NIROUMAND B,
et al. High—strength and highly—uniform composites produced by
composting and cold rolling processes [ J]. Materials & Design,
2011,32(4) . 2085-2090.

[7] JOHNSON W, YU T X. On springback after the pure
bending of beams and plates of elastic work—hardening material -
I [J]. Int. J. Mech. Sci., 1981,23.687-696.

[8] MICARI F, et al. Springback evaluation in full 3-D
sheet metal forming processes [J]. CIRD, 1997,46(1) :167-170.

[9] HUANG M, GERDEEN J C. Springback of doubly
curved developable sheet metal surface [ J]. 22 An Overview,
SAE Trans., 1994, Section 5, 940938, 718-731.

[10] EMP=, PN, i 4. SV CEAR B[ 1]
Fr E AL TRE, 2009,20(1) :108-102.

[1L] J7 W0, Fmnse, B, BJm vk e R eIy
UED B R ) . HUBR AR A4, 2002, 38 (s1) @ 21-25.

[12] 5K55, MR, EAUN, 5. 3T ABAQUS ) i
BB BUE R RUE B [ ] HUBRGR B, 2015,37 (1) :99-103.

[13] LI YAN, LI YUXI, YANG MINGSHUN et al. Analy-
zing the thermal mechanical coupling of 40cr cold roll —beating
forming process based on the Johnson-Cook dynamic constitutive
equation [ J]. International Journal of Heat And Technology,
2015, 33(3) . 51-58.

[14] BB, 2555, I, 45 Vo TRAT MU MR w8 2
FILZ B AT S B EEWTFE L) ] HLAA 7 5 0K, 2016
(04) :606-613.

[1S] 7 W0, Fmnde, B, &Jmvh e R e PRy
YED B R ) ] BB TR A4, 2002, 38 (s1) @ 21-25.

— 33 —



