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Optimization of Cooling Process of Extruding Needle in Hot
Extrusion of Austenite Stainless Steel Tube

Wang Bowen', Liu Sheng®, Kang Xitang', Duan Zhenjun', Tuo Leifeng' and Li Qiang'
(1 Shanxi Taigang Stainless Steel Tubes & Pipes Co Ltd, Taiyuan 030008; 2 Key Lab for Ferrous Metallurgy
and Resources Utilization of Ministry of Education, Wuhan University of Science and Technology, Wuhan 430081)

Abstract By finite element software Ansys the simulation on temperature and heat transfer of tool and die in hot ex-
trusion process of TP304 austenite stainless steel tube to get the distribution of temperature and heat flux of die steel
X38CrMoV5-3 extruding needle in hot extrusion process and the specification parameters and needed waler volume for ex-
truding different tube sizes are obtained by calculation. The application of production of ®57. 0 mm x6.3 mm ~ $139.7
mm x 20. 0 mm TP304 austenite stainless steel tubes show that with improvement of cooling process the service life of extru-
ding needle with outside diameter <100 mm increases from 50 ~ 100 times/per piece to 100 ~ 150 times/per piece, and
that with outside diameter =100 mm increases from 100 ~ 200 times/per piece to 150 ~200 times/per piece, the produc-
tion cost decreases and the production rate increases obviously.

Material Index  Austenite Stainless Steel, Hot Extrusion, Die Steel X38CrMoV5-3, Extruding Needle, Cooling
Process
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Schematics of Extrusion die and billet
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Fig.3 Diagram of change of fatigue crack expanding speed da/
dN with stress intensity factor AK
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Schematics of thermal analysis model in extruding
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Table 1 Chemical composition of die steel X38CrMoV5-3 /%

C Si Mn P S v Mo Cr

0.35~ 0.30~ 0.30~ = < 0.40~ 2.70~ 4.70~
0.40 0.50 0.60 0.025 0.015 0.70 3.30 5.20

%2 X38CrMoV5s-3 # AWM ESH
Table 2 Thermal conductivity of die steel X38CrMoV5-3

RBE/C MIPE/[(W- (m-K)"']
20 36.40
350 32.20
=700 27.50

3 X38CrMoV5-3 AR R L

Table 3  Coefficient of thermal expansion of die steel

X38CrMoV5-3

R’/ C MERER/ (1070 - C )
20 ~ 100 11.90

20 ~200 12.50

20 ~300 12.60

20 ~400 12.80

20 ~ 500 13.10

20 ~ 600 13.30
20 ~ =700 13.50

20 282.
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Fig.5 Distribution of temperature (a) and heat flux (b) of each element in hot extruding process
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Table 4 Sizes of TP304 austenite stainless steel tube and

die steel X38CrMoV5-3 extruding needle

WE/mm BrES/mm
Fs p p

g REE Mz KE
1 57.0 6.3 44.4 800
2 57.0 7.1 42.8 800
3 60.3 6.3 47.7 800
4 60.3 7.1 46.1 800
5 76.1 4.5 67.1 1 100
6 76.1 5.0 66. 1 1100
7 88.9 4.0 80.9 1200
8 88.9 4.5 79.9 1200
9 101.6 4.0 93.6 1 400
10 101.6 4.5 92.6 1 400
11 114.3 4.5 105.3 1 500
12 114.3 5.0 104.3 1 500
13 127.0 11.0 105.0 1 500
14 127.0 12.5 102.0 1 500
15 139.7 17.5 104.7 1 500
16 139.7 20.0 99.7 1 500

=5 AEMEFEHEHDIEKER
Table 5 Needed water volume for different size extruding
needles cooling

B RS TR/ m’
1 85.71
2 75.27
3 101.22
4 89.83
5 318.24
6 303.10
7 523.90
8 503. 66
9 829.77
10 802.22
1 1125.20
12 1091.96
13 978.51
14 887.06
15 842.05
16 703. 43
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