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Grain size analysis of metal forging process based on Deform
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Abstract: Grain refinement is the most important and the most basic method to control the structure of metal materials.
Using software Deform, the forging process of large marine shaft forgings was simulated, and through changing forg-

ing method, the change trend of grain refinement was analyzed. The results show that with the increase of overlapping
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length, the grain size decreases; with the increase of forging percentage, the grain size decreases first and then increa-
ses, when forging percentage is 12. 5%, the grain size is almost the smallest. So the grain refinement can be promoted
effectively and the forging quality can be improved by improving forging technology for large forgings.
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Fig 1 Marine intermediate shaft forging scene
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’ Fig 2 Resection of both sides of steel ingot
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Fig 3 Forging length of end part stretched
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Fig 4 Simulated results of overlapping length

a) Overlapping length=270 mm
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Fig 5 Influence of overlapping length on grain size
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Fig 7 Simulated results of forging percentage

(a) Initial forging temperature

(d) Forging percentage=10%

160
160 ——
5 140
;_‘; 130 —_— .
A=
E‘é 120 [4]
R ——— —
o, 100 e
JEF&/% 5 | 7.50 | 10 [12.5] 15
~FBESAE A0mm | 152 | 149 | 147 | 148 | 150
=B BUSREN100 mm| 127 | 126 124 | 122 | 123
~— PRI AN H 200 mm| 115 | 113 110 | 108 | 109
= B O E 5300 mm| 108 | 107 104 | 104 | 105
AW AR H400 mm| 106 | 104 | 103 | 102 | 104 [5]
8
Fig 8 Influence of forging percentage on grain size
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Technical research on cold extrusion of large size internal gear

LI Jian-ping' , XIA Xiang-sheng’, WAN Yuan-yuan’, TAO Jian-quan’, CHE Lu-chang’
(1. Architecture and Materials Institute, Chongqing College of Electronic Engineering, Chongqing 401331, China;
2. No. 59 Institute of China Ordnance Industry, Chongqing 400039, China)

Abstract: The numerical simulation was conducted for the extrusion process of the large size internal gear, and the
effects of stock size, friction coefficient and punch inlet angle on extrusion deformation were studied, and extrusion
process parameters were optimized. Results show that extrusion performance is affected notably by stock size, friction
coefficient and punch inlet angle. When the diameter of stock aperture was between reference diameter of internal gear
and the diameter of punch tooth root circle, the internal gear was filled evenly and fully. Cold extrusion test was car-
ried out for the large size internal gear using the optimized parameters obtained. Results show that the technology for
cold extrusion of large size internal gear is reasonable.

Keywords: large size internal gear; cold extrusion; numerical simulation

b b N
b Y ~ b o
o ’
’ b Y b ’
Y b ’
[3-4]
’ ’ o ’
[1-2] [5-6]
o b
hY ’
: 2013-02-27; : 2013-04-14 ’
(1964—), s s . ’
: lijp 0425@qq. com ,
[8] , , y . [10] . (M.
. , 1995, (2). 133-138. , 2006.

3 = 7 2 B B ot 1 B

aH 28

He Y Z, Chen D H, Lei T Q, et al. Modelling the kinetics of
dynamic recrystallization [J]. Journal of East China Universi-
ty of Metallargy, 1995, (2). 133-138.

[9] .
. , 2006, 18 (2); 44-45.
Zhang H B, Zhang B. Hot deformation behavior and mathe-
matical model of two structural steels [J]. Journal of Iron

and Steel Research, 2006, 18 (2). 44-45.

[11]

The Plastic Engineering Society of the Chinese Mechanical
Engineering Society. Forging Handbook [M]. Beijing: Chi-
na Machine Press, 2006.

LJ1 . 2008, (7). 837-842.
Wang J. Xiao H, Zhang Z G. Inverse analysis method to deter-
mine kinetics model for static recrystallization using flow curves

[J] . Acta Metallurgica Sinica, 2008, (7): 837-842.



