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Figure 5 Maximum temperature at the binding interface

3 MHXEW

HR A BEIR T3 5 BT HLA A B i B B L X 20 4K
3161 AT HesE 2 A, FME N AR FH H i J8% 7 o 4
HIM#GEEE A 1070 °C, P 3161 R H B #5 1k , 25
% J5 B 2 A SRR rhos X BRI O T 2 A S T
TTHURE . B 6 Bl SC e R A B R IOCRE I . & e
400% ,600% ,800% . 1 000£ .1 2005, 2 000/ 4K 4K Ik
PR AR SR AT FT B G, SR 5 108 FH il 192 00 4 V7 W
FRAY IXF 20 8000 F1 3161 A 45 A% 0 114 4 ' 1k e 45 ol

(a)—H X5 [ 5 (b) —HORHUIRE [ 5 (o) — A D1 18T
(a)—field test image; (b)—Dblank cutting sample diagram ;
(¢)—Dblank cutting sample diagram.

E 6 Ili7kuE E K ER B E
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Study on Solid-Liquid Composite Billet Making Process of 20
Steel/316L Composite Pipe

GUTI Hailian', HU Xiaotong', LIU Hao',ZHANG Chen', LI Qiang”,HU Jianhua', CHEN Jianxun',
GOU Yujun’, SHUANG Yuanhua',ZHANG Pengyue*
(1. Department of Materials Science and Engineering, Taiyuan University of Sciences and Technology, Taiyuan
030024, China; 2. Department of Mechanical Engineering , Taiyuan University of Sciences and Technology, Taiyuan
030024, China; 3. Department of Transportation and Logistics, Taiyuan University of Sciences and Technology, Tai-
yuan 030024, China; 4. Shanxi Steel Heli New Material Technology Co. , Ltd. , Taiyuan 030021, China)

Abstract: Bimetallic composite pipe has a wide range of application prospect in the petroleum transportation industry, the
combination of properties is to examine whether the composite pipe is qualified as one of the important indicators. In order to
obtain high-quality composite pipes in the process of rolling and forming, interfacial metallurgical composite must be realized in
the process of composite billets. In this paper, based on the combination of temperature and element diffusion, 20 steel and
3161 were used as raw materials to study the temperature model of the bonding interface under solid-liquid composite mode,
and through the ProCAST software simulation to obtain the optimal preheating temperature of the outer mold 1 050—
1 100 °C . The metallurgical composite was achieved through on-site trial production, and this temperature range ensures that
the metallurgical composite can be achieved between solid 20 steel and liquid 3161, so that there is sufficient diffusion time for
the elements to enhance the interfacial bonding strength, but also prevents the deteriorate of 3161 corrosion performance due
to the transitional diffusion of the elements. This method provides excellent billets for subsequent continuous rolling of
composite pipes, which can realize on-site production of high-quality composite pipes.

Keywords:solid-liquid composite ;composite billet;heat transfer;interface ;binding strength;diffusion; 20 steel and 3161 ;mold
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