1958 % 8 F £ B F X E DY - T B % 2B HETESS ST

ISSN 1000-3940

| A = CN 11-1942/TG
CODEN:DUJID9
%Eﬁ g (€~y
E #
57 . y 5 SN

DUANYA JISHU / vol47 Noi
FORGING & STAMPING TECHNOLOGY

o
Z Y Ehed: ARMeFRAERAT  ENRIRYSBETESS
=
i
X, ,
£ AE DS
& INTELLIGENT METAL FORMING SIMULATOR f R —
¥ ga&wﬁﬁmﬁeﬁx#—]"'
8 :
2 +RFA], AFDEXESEEE. 2013%F, RIBHRHAAE
& PRABIMAFRERFBN . BT 905 HE REALFIIR B AR T A 7 (A
T AR IRE, AFDEXREMBAERME. SAM. REM.
g LZRIMRER,. BAZTEANERR, EESHKERRAE
CUMEKRBINA, AAFNEEETINNE. Ri1H4E
&, EAEEMRNEELERATRIREZ—, AFDEXS
B—E, REEFECLHRELFIEEEMS .
2020 WhR/B BRI xM, BZHEM. MARLIMURIL BTSN
BINIGAFDEXP M5 WWW.AFDEX.COM.CN
SRID KB/ EE ., RINEERFM exznsrisem
1
?l H
B
it
5
i
5
R
/A
A

BRIMET It FEHVBEHARMABIRLA

>
01 ik: ERTEHEXFER18S6E % : 100083
“ ‘Im % 010-82415037, 010-82415024  f£H: 010-62943911
- : T . i - X " R
9 771 394222 email InfO@afdeX com.cn afdexcn@gma” com s

StHE WP REH DR H R S E B

* BB M 10 06 5O 1 22



1958 &1 Fl

CRESIA) BRiEHR:
ib& A R
FXZOHTIZEERRE (EREKXF)
REFRFESIXHEE (BlhR, CSCD)
FERSHATISHERE (B0, CJCR)
i E Rk A% D BT (R ERE XS TR EAT)
RCCSEH El#z b F A EAT
EZFAPTIHEESERE (BOhR, CSAD-O)
HEF AT AR (E3hR)
HEFATIGE TN ERE
REZFAHT CtihR)
R [E &0
AR F T8
S E QI 3E(CSA)
EELFEH (CA)

B AR ZRAIRAAEHERE (JST)
55 3T 2R (A))
RAHFHAR: PEFAHTGEER) B FREL

(BERA) KES

£ 1% EHIE%@*

BEEIEE: B oFE

BlEME: X Hpy BEH. K% TLE
B OR: GREREZENAF

T HRER B8 SRR F=X
FLLE EFHER FEE EFEW
FERI EH= 7R LR
SEFi Fr-# EEF £
X Hpe X X FE4E g
Bt FNA AR EHE = F
T E Z=ERI TR1E Z=41 51
=T TEZE FTRE, FTHRE
FRR FEMH, RER R
(CIESTAs RigaE RIGE RiEIE
5k e ik € B ik #E
Kt K3 5k ILXE, k%
AR B OE PR 52
FARiE% g HWERp: & 4
& E R E BIEW
BRI 4% XTI B ERE
HAES . BT St RKAR
SBIR EEi# ERES
BEER 2 SHRE £
I X, EBEUE BRE
BRKF, #E BB, BRI
EA kAN P HER B X
EF 1L Wt R itk E ey
& i85 EEIEE E2 N B
BIMNRE: REXFEAF

A N.Bramley (Z&) D.Banabic (FL i)
{E4%0F CHrnig) G.Palumbo (=)
K.B.Nielsen (F) NEEH, (3O

® B (3 ManSoo Joun (&%)

M. Geiger (f&) T.A.Dean (3&)
P (B) V.Petrenko (H1&% &)
FER CED # B (R

Bl g#E (B

®
DUANYA JISHU

FORGING & STAMPING TECHNOLOGY

B X

RRBFEREAREET L RE RS, BEHEE (1)
B/ BHESREELRESEARRKERE

" R 8B, EFR F07)

O &
BRI TCA Sha S/ 51 & A9 R0
EXR, KRR, EET, %(24)
2618 SRAEXEEBHMMIENERNE.. TEH, kTR #ES %00
O wHAH
£TF Kriging £E H9iR4A R RN TASTINE S T E SRR
ZHE, R, BT, %(6)

BT GA-PELM HItRMFESLELHI DTN ... .40 &, £ 2, 8RX, % (43)
GUtE U BURE i EE AT A XERER, 8 (49
BETERMZIRRSHBRERLRMR K. ...l A & RER BERE(56)
AR E M ER A — ETREE . BIR, ENE, £ i, %(63)

%8& CAE EiRDITSEBRAIIE R E R LZE
BRA, FIZR & #(69)
KB i R IEEE TC4 Sk A S EEIRE(K SPF/DB I T Z R ALK

EF&&R, FHE, HFHEK, % (75
O Eithiw
FTNEEHRBEIZELE eeeeeeesressssssssens EXB, I B S%ZE %@81)

REEGREENEE = BE NS EMRERRN
=W, RRE, K 3, F(91)

O #BHmK
BERFEXBMHAMBREEREN TS HESURERRE
£ M, X £, ) ®, Z(98)

2B06 (B & & BB IRIET T cerrererrrersnrrrnns # W, HET, 5k 8, % (106)

HREEZFFREERLH T Z ... BEEZ, BFEH, EEZE, % (115

U 7A09 sREUHRI SR8 m T iEH.... B, T %K, Z=#k, £ (119)
O ##

5LEZARXS Al-Zn-Mg-Cu § &% S IBHfEER IR
=W, A=A, A & F(124)




20224 5474 $£18 (B%31681) (AT 1A25A LR

ftihe. Rl £ A

B X
O #&558EH/A
— M T SHEHL ALK E I ... ® R B, FEM, % (132

ETFHERENI B HERE AR E LR FRIT SR
%, XWKE B B\, %(140)

FEBNEHEERNBREBTERR cooorrreeeeeenns X%E, SRIE D2, % (146)
O ##&

SXRELEWS S TAFFEELRFE T OMLIET

ZF &, R, RIZA053)

ETF Deform B9 =L B HAEIZ T oo % fE, AW, FFE, F(161)

EREEG S TARHERIT EX=E, ® 15(168)
O E#E5HE

HEERNE IR - BEBIREEHR..ooeeees KE|E, THEE, Rk, %(172)
O M54

38MnVS FEARIRIEERFERFSHIL .. N T, % M, BT, %(180)
O #H5 R R

TCA KSR HTRATARMTEMN . 5% BB, | %, EXE % (185)

HAEERERMSERFEIEBIHE oo B i XEF, BERR, % (196)

2N o SV RSN i - — W FRE, ZEK, % (203)

REHIFAEYS 5052 SRR EREAKL S ERERIRM..... E5RE, JHREF (209)

ELR RIS S TR p R TEAYE Y v b g ] p— BHR, Kz, HilEF, F(216)
QO it&#A

BT YOLOv4 EiEHY M E MG, .......... PkES, BHEE, X 48, F(222)

O 5&

“2022 LiSBERARSEER” T 2022 £ 6 A 15-18 RE LBIIHERSEHD
BRXAE(16) IEXTE “BERAEE” MIEAKS (23) QCHMILEEM (29)
EFHENHIRESBHTESSERSAEM 35 BIAEML, RIER
BRE (55) (BEHA) MEFMH(68) (BEFAY FEREM (74. 80)
CRERAY 275 2022 F£IHET (97) X FARETZH “BELSIVRETEG”
FE FesERERASBETIZ5ME) MiBM (B2R) (105 JtmiE
WMRATARAE AFDEX(139)  FMITH CRIERA) £E (BT (145 BERA
(167) EFEEERIRFERA (215)

FERM: PENMIVEBRES

FEhEf: LFEIBERRAFRARE
FEHMIEZSEETESS

MM (BERAR) RmER

£ &m K OE

EEEER: &€ 4

REERRE(E: B B

TEEE: RER

RKXHwE: EFR (57)

migEpHilt: JLETEIEXFERIZS

HRBIZRED: 100083

HiE: (010) 62920652 82415085

BT E5: 5t@263.net (Faf)

fst_linyutong@163.com (™)

M3t : www.fstjournal.net

ENRl: JtFEHEEIRIBRAR

W EH: ®A25H

E FRERAEZESE H AR S . ISSN 1000-3940
CODEN: DUJID9

ERGE—ELEHRYS: CN 11-1942/TG

[TEEZHEILS: FELEEF20170021S

ER#&ZKS: 2—322

BEITRL: LERHEITH

ERiTH: £E&HEHEE

ERZEN: 25.007T

ESh& 1785 BM5549

BINEELT: PEEREERSEAFRAR

EshEM: 10ET

T aEtREMHES : 5570544605




Responsible Department: China Machinery
Industry Federation
Sponsor: Beijing Research Institute of
Mechanical & Electrical Technology Ltd., BRIMET
Society for Technology of Plasticity, CMES
Edited by: Editorial Office of Forging &
Stamping Technology
Chief Editor: Lu Xin
Vice Chief Editor: Jin Hong
Address: No.18 Xueging Road, Beijing,
P.R.China
Post Code: 100083
Tel: (010) 62920652 82415085
E-mail: fst@263.net
fst_linyutong@163.com

Http://www.fstjournal.net
Printed by: Beijing Kexin Printing Co., Ltd.
Published Date: 25th Monthly
Publication Number: ISSN 1000-3940

CN 11-1942/TG
CODEN: DUJID9
Overseas Distributor: China International
Book Trading Corporation
Price: 10 USD

The journal resolutely resists all academic
misconduct, once found, the paper will be
withdrawn immediately.

®
DUANYA JISHU

FORGING & STAMPING TECHNOLOGY

CONTENTS

O SUMMARY

Servo forming technology and its several developing trends
Sun Yousong, Zhang Zhengrong(1)
Research status and prospect on spinning for welded joint of the same/dissimilar
alloys JiaZhen, BaoHuili, SunZelin, etal(17)
QO FORGING
Influence of forging method on preparation of TC4 titanium alloy small-size plate
Cui Wenjun, Zhu Xiaocui, Ren Weining, etal(24)
Coarse grain problem in isothermal forming forgings for 2618 aluminum alloy
SUPPON ceveneresenrenssssssssssenes LiHongwei, Zhang Zijian, XuFuchang, etal(30)
(O SHEET FORMING
Optimization on structural process parameters in clinching for steel-aluminum
heterogeneous sheets based on Kriging model
LiQihan, Meng Kaibo, Han Xiaoheng, etal(36)
Rolling force prediction of hot strip rolling based on GA-PELM
Yang Jing, RenYan, Gao Xiaowen, etal(43)
Analysis on stamping deformation behavior for U-shaped beam with longitudinal
arcedge Liu Wujing, Lyu Lin(49)
Numerical simulation and optimization on three-roll bending based on thick plate
ShiLei, ZhuChundong, Ma Rongfei(56)
Two-dimensional blanking algorithm reducing the number of strips for rectangular
0 1-1 ¢ (30N Qin Guangrong, Qiu Gangwei, WangKun, etal(63)
Process transformation from drawing to blanking combining with positive and
negative analysis for CAE .........ccou.. Zhao Jingshi, PanYuan‘an, lJinJian(69)
Integral SPF/DB forming process and its optimization for TC4 titanium alloy panel
with large size, dual curvature and non-uniform thickness
Wang Huidong, FuHeguo, Han Yingjie, etal(75)

O TUBE FORMING
Hydroforming process of fork tube parts

Ge Mengzhao, Wang Zhang, Gao Tiejun, etal(81)
Influence of polyurethane rubber hardness on internal high pressure forming for
thin-walled T-tube.......... Zhang Yunluan, WuTianhua, Zhang Yu, etal(91)
(O SPECIAL FORMING
Sensitivity study on surface roughness processing parameters for wind turbine
bearing materials by ultrasonic rolling extrusion
RenYan, LiulJia, LiuBin, etal(98)
Experimental study on electromagnetic forming for 2B06 aluminum alloy
Cuili, Dulianning, ZhangChao, etal(106)
Process improvement on eliminating spinning cracks for a certain engine housing
Lian Guoan, Cheng Xixi, Fan Guojun, etal(115)
Control on section distortion for U-shaped 7A09 aluminum profiles in stretch-
bending......ccooecreeensecrennees Wang Yangin, Wang Dong, Liliguang, etal(119)




Vol.47 No.1 25" Jan. 2022

Executive Editor: Lin Yutong, Wei Wei

CONTENTS

O

O

O

Rolling

Influence of rolling deformation on fragmentation of S phase in Al-Zn-Mg-Cu alloy
Li Xiaogang, Yan Liangming, HuQiang, etal(124)
EQUIPMENT & COMPLETE TECHNOLOGY

Assembling and disassembling mechanism on piercing plug based on tandem

shew rolling............ WeiDong, Shuang Yuanhua, Chen Jianxun, etal(132)
Time sequence design and optimization on automatic production line for
crankshaft forging based on hot die forging press
Zhang Nan, LiuQingsheng, ZengQi, etal(140)
Simulation research on simple harmonic vibration system of clamp for radial
forging machine......... Liu Yunqing, Gao Junfeng, Ma Xuepeng, etal(146)
DIE TECHNOLOGY

Optimization design of strip blanking blade of multi-station progressive die for

complex automotive structural parts

Li Gui, LiuYaodong, Liang Renjie(153)
Design on forging die for three-cylinder crankshaft based on Deform

XuHua, HuShuangfeng, FuXiujuan, etal(161)

Design on multi-position progressive die for tube cap parts
Wang Tianbao, Yuan Bo(168)

FRICTION & LUBRICATION

Experimental research on high temperature pin-disc wear for hot work die steel
............................... Zhang Saijun, Ding Weiyang, Song Shiguang, etal(172)

HEATING & HEAT TREATMENT

Controlled cooling process of 38MnVS non-quenched and tempered steel piston
after forging........ceeeceeeeessssnnne LiuJiang, XuHao, YangDehang, etal(180)

MATERIAL & FORMING PERFORMANCE

Finite element simulation on deformation behavior in electro-thermal tensile for
TC4 titanium alloy ............... Dang Peng, GuRui, Wang Yongjun, etal(185)

Experimental research on cold press forming for copper alloy surface texture

Gao Zhuang, LiuZhigi, Chen Dongliang, etal(196)

Microstructure and damping performance for medical titanium alloy

Wang Wei, LiZhenya, PengDelin, etal(203)

Influence of surface mechanical attrition on surface nanocrystallization and
properties for 5052 aluminum alloy............ Wang Ronghua, Liu Zhenqi(209)

Analysis on reasons of overheating fracture for 35 steel extension rod

Guo Xinliang, DaiKeshun, Yang Yingchun, etal(216)

COMPUTER APPLICATION
Defect detection of stamping parts based on YOLOv4 algorithm

Sun Yongpeng, Zhong Peisi, LiuMei, etal(222)

=]

L =M B AR FT A PR B-AFDEX (&)

A EBHRAARLE (HZ. #iED

2022 EHBERARSEER (HD)

FHBREIARBBRAR (HE

022 EEIRERBERIES (#HR2)

CGRERAR) ZEFEERIRF (BRES. 4

EERIPEFRAT R/ LigfiR

BFERAT (M)

IR BIARAERAE (5D

AT 2NN FE AT R 4 AR
BB CNKIRFIHHERE. FEHTIR.
ARBRFEHRBERGE, KFI—REZ
LR EE AT T B 45 P F AR AN R 4 AR
ZERERZE. MEETREBRFXEIK
ABLEHREE, EHHPBEER, 7
IHEE S,




