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Finite Element Simulation and Experimental Study on Stainless
Steel/Low Carbon Steel Clad Rebar by Thrust/ Tension Rolling
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Abstract In order to study the influence of the thrust/tension (0 ~15 MPa) on rolling process of stainless steel
(Cr18Ni8, 2 mm thickness tube)/low carbon steel (0.06% ~0.12% C, ®16 mm, round bar) clad rebar, a finite ele-
ment model for clad rebar rolling process is established by using finite element software Msc. Marc. The influence of thrust/
tension on lateral spread and contact stress of interface of stainless steel/carbon steel clad rebar and circumferential thick-
ness of stainless steel wall is studied by simulation, the key point is to study the thrust rolling on bonding strength of both
metals. Results show that with exerting tension the lateral spread of rolling stock decreases, but increases with exerting
thrust ; with increasing thrust and decreasing tension the contact stress between clad stainless steel and core carbon steel in-
creases. The thrust rolling is available to bond both metals and increases the bonding strength of clad stainless steel and
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core carbon steel.

Material Index Austenite Stainless Steel, Carbon Steel, Clad Rebar, Thrust Rolling, Tension Rolling

BRTE LN EBE A aE R B a8
&, FBENEFETZRRE RS A A 5
Bk,

Eivani F @SB HFETEHH H T Cuw Al I
SRESEMN, R T HURERBE GEHK MY
M HR" . Khosravifard 2 A ANSYS/LS-DY-
NA UM FR E AN ESRY . B
BN ARSI HENEBE S EHESER
T J& e T b ROBC A 5 LA b B BB 2 1R 19 9%
RH#T THOWRBIRCY . BEPRASER TS,
B EABERESEMBRAET R ES R, &5
B EATRY . RASHLEE=VNLEE
A, e RELR M, A b T E M &
BHAEFTIZRIBRBEEMNHRIETE., £
FEMNTFHEHERPE AT ZHITTHRAIARET

—ERIBR
N A e Y A L PSP UN )
P T A AR AN B SR BE R AR S AR R, EAT

BT ERM R ML T BT REHE P,

B P Sh et TN G 80/ B 4 B A R L RO BT 5 R Y
Frah MHEHTZ TR ML THRRE & Dyja FEIL
TRFLRBARR LT W REM LRI
PR, ST T NERESBALH TE, &
KWHEAT T RAE™ o H A 1 P B 04T R e W
BYGLAHAEME SN, EREALRATIESE
%LIO] o .
AR AR L A SRR AR, X HAE R
HFRRB M LSRRI RBZ— KAWL
SRR AU R4 ER" . R,
AOELRIER S ML T L P M ARBIR R BT



Bl (a) - BALRIREG; (b) LT

Fig.1 (a) Diamond-diamond sequence; (b) Finite element model for rolling process
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Fig.2 Effect of tension and thrust on rolling force (a) and lateral spread (b) of
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Fig. 3 Effect of tension and thrust on wall thickness (a) ., contact normal stress of stainless steel inner surface (b) and on correspond-

ing nodes Z strain difference at reduction side interface (c¢)
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Fig.4 Cross section of cladding rebar in rolling: (a) thrust 5

MPa; (b) no force; (c¢) tension 5 MPa
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Table 1 Chemical composition and mechanical properties
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Fig.6  Cross section size and morphology of stock
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Fig. 7 Morphology of cladding interface after first pass (a) (b) and sixth pass (¢)

(d): (a)(¢) non thrust; (b)(d) thrust 10 MPa
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