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Forming process and experiments for a kind of fork-shaped
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Abstract: According to the shape characteristics of fork-shaped joint forgings with long and thick arm, the forming difficulty was ana-
lyzed. Then, the forming process was preliminarily formulated as hot upsetting-extrusion compound forming and vertical backward extru-
sion forming, and the forming process of each procedure and the forming force of punch were studied by numerical simulation. The subse-
quent process experiments shows that the forgings formed in the hot upsetting-extrusion compound forming process has obvious folding de-
fect at four corners of square upper end, which is caused by long-term heat loss of forgings during experiment process resulting in the re-
duction of metal fluidity. Furthermore, the preliminarily drafted forming process was improved, and the improved forming process was hot
forward extrusion, hot upsetting into square and hot backward extrusion. The numerical simulation analysis and verification experiments
show that the improved forming process is feasible, and the mold structure with guiding function is designed to solve the problem of uneven
wall thickness for fork-shaped joint forgings. The forgings are full filled and defect-free, the metal streamline distribution is consistent and
reasonable, and the forming process and mold life have passed the mass production assessment.
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OB a2, WILMA T AT B MG B AR 24 ik, FRIE R
oy BB AT 2R A S0 AR 2B T2k

WA A 2021-05-24; EiTEH: 2021-09-03 PR, R4 R M TE AERE A SUB R IR
HEWHE: AMNHRHEERETRBITE (152PZDZX007) ’E%%%%TE%HKIEJ, A e sk B 1 T Y 30%
N - 5B, TR \ .
R © (986, T, BRI, SR BLE, SECRHR RIS, oAb DA e

E-mail: 13623815363@ 163. com o . ] e gy,
WAl 1 (1962-), 5, W, WA, B A MIBEAL, Tk, MNTFZEE, TREAA

E-mail; 13903832971@ 163. com R G T 2 e 7ot , BUAS T 88 o BLAR SR



62 B

kO OR

A7 4

TR P 2 R BB AN 5 2 e A 45
(77 AT BT 2 O B BB 1 5% 1 i i A v
PrZ BRI SEm LT 1E 58 S50 0 IS HEAR X AR L
B, BRUAEE | BORURARE A AR S M & K
JERE R HEAT 1 LR BTN IR AR BURE A FR
O3 TV R A A 20 B 1 45 S8 B R L AT T 4y
Br, RHA BRI HrE A TSR 2 0L, X
T ERMRMAT T, e iz ar, 4™
TERURE; LRI BT D W A 4 SUE
BB AT R PR T 24T TS, RBR I 7 2
Hil Rl LAGE IR H R, A M T LB L P E SR
Wsh, emFHARER; ERRTIAGERIEARA
) (R O BN TR SRR AR 10 4 TR R
ETL, WAEEH, Mok, Btk K8TIF, X%
WL T ZHEAT T BERT T, IR 23 A 25
R, WP BT A AL A e R R T I
ARICHE T — MR IEHE OB L, B0 7E 5
LERFRP A, RS B AR B,
7 B 1 2 PR RE S TR R RE R B G R B A ) 2
2 RENE, ZOSUBHCSK BT S W IR SUEE
AIERDCOE R, anlEl 1 s, BRI 5 ST
AR T AR A 22 Ok, SO KK BB R,
ISR w25 BRI WU IR R I T AR

259+(3).0
164720 o
3070
R10
N
To|gn B ~ _ |79
glg I i g
R10
73
N _ _ i 1
o
R

BT AR SUB SR 1]

Fig. 1 Drawing of fork-shaped joint forgings with long and thick arm
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Fig. 2 Schematic diagram of proposed forming process
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Fig. 3 Finite element model of hot upsetting-extrusion compound

forming process
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Fig. 4 Simulation forming process of hot upsetting-extrusion compound forming process
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Fig. 5 Load-time curve of punch in hot upsetting-extrusion

compound forming process
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Fig. 6 Finite element model of vertical backward extrusion forming process
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Fig. 7 Simulation forming process of vertical backward extrusion forming process
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Fig. 8 Load-time curve of punch in backward extrusion forming process
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Fig. 9 Forgings formed by hot upsetting-extrusion compound forming process
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Fig. 10 Schematic diagram of improved forming process
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Fig. 11  Forgings formed by each process of improved forming process
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Fig. 12 Distribution of metal streamline for formed forgings
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Fig. 14 Backward extrusion mold with punch guiding function
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