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ABSTRACT: The paper aims to study the continuous upsetting process and the material deformation rules of large
height-diameter ratio bars. A series of detachable upper punch and lower die modules with a certain taper were designed to con-
strain the instability of bars. By choosing appropriate taper, upsetting times and forging speed, the folding phenomenon could be
avoided effectively. Influences of bar cross section on deformation instability were also studied. Compared with the convention-
al upsetting method, the forming process and die presented in this paper could improve the uniformity of metal deformation ef-
fectively. A conical die structure and forming process suitable for the continuous upsetting of large height-diameter ratio bars is
proposed.
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Fig.1 Structure of the continuous conical upsetting die

HERE SRR R HE IS T AR SRR Z L, ik
EEG, WRhE, T 2RENEREZESREGEERLL
B e A R 2 SRR Z MR M B RE
TT 248 UL (%) P A T RN (A %) MU T, YA P
() fe /N AR T HE RS B R BLAR K 2~3 mm, AT f#
Ji b R AE ORI AR L Y A 06 R A7 o

R B 5 M R B G OC R VT, IR AR 3R
T B B R G IE, A P IR (] R 485 0 13 &
B, BEAE VBT B, AR A SN T A Y ) RE T
BUEEIT, H T A A R MR RE T IR B A A Ak
S A FME TR 0 DX, T DAAE (AR RT TUIASE 1Y) 4 B
ib, BOHAEAZ B B, @B R R i,
AJ B 1k A AN BE B AR N RE e A A, DLORIPARRLE,
b7 1k 7= A A 2

B9 45 IR 2 0] 38 2o < 8 T [,
SRR I/INAT HEAT AR . M SE S 1 IREHE
PR TR E A o HO R PRIT IS,
/NSRRI 1 2R A R N AR
551 ZBBIHREIE, SR 5 TR FH % $ 25 0 0 e 4%
AR BEA T L G [, #EAT T —UCBIORL, DA
R A T AT Z2 B, AT SE B R = AR L
PR ECH Y, B2 RS i s 42 LA EoRL 4

[T P RE R 1Y S SR 35 HL A A (W) A B, AR O
ARt R, ARELRE T B 45 E R I — 2 I 2B
MPRRE A R AR, RS AR S AR PR ik
SN ML BE , JFAE MR N BE R L9 RAE TR, RARES i
SIARPRAT LA RIET I, DT AT B 1k A Ak e ok i
TS, BRI B R YR T B AR i
FEHARH AR T 25 ), BReksE TR AR, T
B AR IE 3 5]k

PURLS IR HE R R AR L AR, ]
BRUCEC P B T RACR, RSB R K, B
WO/, (AR R, H R E S,
AHERERN, W EBCH I BR TR/, T
BOR A S T et B s, I, G 3 B A e R Bk
LGB i, B REUH AR .

MR BT B 1T A HE A . Rk i AR R BRI L
TR BORLYR B . R AR ) JE R A R RS2 M
PR ) 5 B . )2 TSRS 1) g B LK (1)

— d,.,—d, (1)
" 2tan(a/2)

U by, U TR PN AR T AR KT T B R n J2 M
BRI = B o A MR HE A5 d, RS n IR
ORI ) B SIS P ELAR 5 ey SRS k1 UREORELIS
MM ) f IS o N ELAR , n R IE 3SR

B 2 IR 1 e BE DL (2) o

D, -D,

n+l

" 2tan(a/2)

)



150 Wom o B TR

2017 4£ 09 H

A H, HIEMBSMEZ G KT RS n 2
PYUBIRLHR AR R s o I MR AR s D, RS
B 58 W s 2008} 7885 8 s J 1) Ko B 5 Dyt WA
1 YCEICRH 5 BCERT BB P YR 70 16 7R s 5 1 R i LA
n RIEEER

IR LA PR |, MRS 4 A A MR ] 2 Al
T, CUTER IR AT IR B B, (R NI
PRI TR B ke B, DAAERFRIEIR B . Aol V45
AR P R AR AP BB, AR L MRS AR AL 2 [
Al R, ML G 2B A 0 s Y TOAT , B0
FLZE U, R TR O TOOR , 5 (BRI AR B o

R E AR LR E S TR BO T2 W . R
i JE L R Y AR AR A AR, TR b R
B R s Rk IR B IR IR R, SRS
B BERE ; TS 1 REBUHLEAME, MMBEA
B —EUREE, B AR MUY BE BE L A R,
WRHL-F s A, 55 1 B SR K51
e /N1 A0 AR T AR B B /N T 1 PN AR T THT AR AR
Hedr e, I8 760 A% 10 T AT B T [V A AR e o B 2
R, AT 2 WECH; R EAER 0kt s
LRI, TR B S AR LR BT SR B RN
BB R B L T LAARTE], ] DA TR . 38 3
TR MR BN, ThEadg 4, B
WA AXT A, MR MM AR, 55 G 8
T OB A B K

2 ESHEEHHETERTEINER
YIRS

kT 5T S A TP AR ELBORL I R A R A AR TE A
H, SCh i B — RS R R, LA 250
mm. EARHIA 6.5 [ Ti6AI4V &4k, B ZE
Rk 0.256 BYHI SRR BN, S TR R A
RS T R AL SRR I

333.00

=

387.70

984.61

aa=4° b a=8°

I
-.s
1

ca=12°

21 O, MERFEEZEER o BIEEF

MR 25 2 BB & IR R R RGE , X H A i T A
[ o 20 R 26 1 IREBCHLER R A AR T 0, 45 51 DL &
2. a=4°,8°,12°, 200, FLEICHL O F- 35 55 3000 22 5y
5124 0.3080, 0.3668, 0.6466, 0.8709, X i [ 2% v 2%
W5 24398 0.1714, 0.2521, 0.3210, 0.4074, H AT
U, Bt 25 40 B AR 160, AOREL 2 A T 28 A5 R iy AR e He ¥
JrZEBEIN . R AR SCR | B AR AR TR 1)
BRI BERE A, HM o ATTE 6°~12°7E Bl ik
.

THELAHES a=8° M, T HE AR HL O o
FRA R AR TR, RO RE TSR AR B R 40, R M
M 3 2, BT 3 RSBk 50 U A
WIRELAE dy, da, ds 535K 252, 350, 450 mm, ARHE
(WA Y BRI & Hy, Hy 5390
372 1506 mm, Ay, hy 5300028 701 A1 715 mm.
22 HHEENTEREH I

XA 1 RHEIE B R AT T A BROCE B AL,
A3HT T AN [ R R BOHLR i e AR I, N W) B
TN BORLE B AR TR O AU 100 R A5 50N A 4y A DL 1A
30 AIOL, FEHAMECH S BRI AT, BIOH G B
BARAT (UL 3a A1 3b), BICHL: L2 A Az ™ E 1)
JRASIE , SEURERARRR, H RN T MR LR
BB G, TOEERAS A48 B BORLEE . BORLE A
1 mm/s i WLIE 3¢, BB Bom M R im P RAs T, T
Ui R R e L BOREL 1 b v AR SR AR T 5 BB
JEARSERE N, EASTERI], R TE XL K&
AR, PR e AE B AR T, HAE MR
WEEZIRR , R B A8 70 0l MR R i, LA
FAITTUTARE F) 22 Y 1) Ff T DX 3Ry e X 70 Wt X3k, AS B T
B, LIS, BB A2 S5 L
PEwmr, UL 3d Fi 3e. AT ULEICH R R I ARG R B
JE R AME T 2 mm/s.

Effective Strain

497.55 1.40 |
e—‘i 1.05

0.70 .

0.35 I
- 0.00

‘ 701.97

d a=20°

Bl 2 — U EORL I SORL I A9 A 5800 28 7 A
Fig.2 Effective strain distribution of the upsetting after first upsetting
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Fig.3 Rule of influence of upsetting speed on metal deformation instability
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