H L seLHL BT BT 47 B 7 (D) % s Fis

Z

AT

B i 8 £ 2023 4 1 /1

FORGING & STAMPING TECHNOLOGY Jan. 2023

48 45 A 1
Vol. 48 No. 1

/A [5) 48 Lb 2 3 [5) 56 &5 AR IR AR 8 (B &2 B S i

x| &, mHEwal, k&AL, ¥R, TEE, [TEX'
(L RERA s HRMb H AR 5 s e A il ol =2 e, 1)1 AR 610100
2. WU T R BBl # 5 TR, Hdb 5 430070)

TEE . T R 2 SRR IR 0 RO B, R Deform-3D 5O AR DL A2 o ) il 22 e 48 45 0 [ 45 - 0 A T S 4004 T
FET TSR = RNV FROCRIRY , BTSE T ZHEARIE R P S R A A TR AR AR, ), WIS T AN TR) 4R LU Xk [ Al 22 kSR 452 B U
IR, fJa PEAR PR BRI BB O IE R R . 45 REW . Fh 2R BRI , A5 M BURRGE  A E R /N
<SR AR TR R b —E B A AR fe s, O IR R A R Sl O B GBI O B
48 LA, AR OR, SEOL I BES BRSO AR R B T, TR It 3 R L Bk

REEIR: CHERENE, WS, R, SR, SImisEE

DOI: 10. 13330/ . issn. 1000-3940. 2023. 01. 019

FESES . TG331 XHEARERD: A XEHS: 1000-3940 (2023) 01-0136-08

Influence of different reduction ratios on rotary forging thin disc with
coaxial multi-tapered rollers

Liu Xin', Su Yanhong', Zhu Chundong®, Cao Yijiao', Wang Yingjun’, Meng Zhengxing'
(1. School of Aeronautical Manufacturing Industry, Chengdu Aeronautic Polytechnic, Chengdu 610100, China;
2. School of Material Science and Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract: In order to study the forming process of thin disc by rotary forging with coaxial multi-tapered rollers, numerical simulation
software Deform-3D was used to simulate and analyze it, and based on the reliable three-dimensional rigid-plastic finite-element model,
the deformation characteristics of disc parts by rotary forging with coaxial multi-tapered rollers were studied. At the same time, the influ-
ences of different reduction ratios on rotary forging with coaxial multi-tapered rollers were researched, and the correctness of the numeri-
cal model was verified on the rotary forging machine. The results show that in the forming process of rotary forging with coaxial multi-ta-
pered rollers, instability warpage and “mushroom head” shape with large top and small bottom are easy to appear, and the workpiece
has the highest temperature at a certain distance from the center and the lowest temperature in the center. The metal flow speed gradual-
ly increases from the center to the edge, and the higher the reduction ratio in forming is, the greater the deformation resistance is, which
leads to the gradual increasing of its force and energy parameters and non-uniform deformation degree, and also increases its central de-
fect.
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Fig. 1 Forming principle of thin disc parts by rotary forging with

multi-tapered rollers
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Fig. 2 Finite element model of large diameter disc formed by

rotary forging with coaxial multi-tapered rollers
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Fig. 3 Circular groove at bottom of lower die
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Fig. 4  Forming results of thin disc parts by rotary forging with coaxial multi-tapered rollers
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Fig. 5 Axial forming load change diagrams
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Fig. 6 Temperature changes of workpiece
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