L= 3730 Vol. 38. No. 1
SPECIAL STEEL

MHTZX R K- EAFEN/ N E G WA T EERERI RN

heg wzd kew' &
(1 RIEF B S E BB LR , 7RA8 067000;
2 ALK RS HLBTH S 4 2 T2 TR0, % 52 8 066004)

B B 02 mmx2 mm 304 REHE0. 1 mm §A%-P17.2 mm Q195 M2 10% WERKME I R RBES
&, BEL 150 TP ERIAEN/ENE AW, MR T1100~1225 CHRE 1 h F1l 150 T 4R IRE A
(0.5 ~4 W) WEERHER R HHALERRNE W, 5RRYN, 1150 CTPEEHRERERERERIK N 296 MPa,
WHEERSHEE T UAMATRARNEWENRWZ G456 B8 150 CREHT [E1 380, AR AN Z 6 850
AU B s Ak B, R IR 2 b BRI AY Fe £ BB 4249 80 um, AEFM A Cr A1 Ni & 803 i 80 (N 5 247 60
pm, FERZ LI E Cr N FWRHDIREERE R IR XE L R X8 A 5 V) 3R B #0508 B R OR R A IR 2 53
KIG W/ NGRES, FRIR 2 h R BB KE, 405120 301 MPa F HV423,

KBIE 304 REW-QI95 INEAWA BRI HEE 1150 CHREAE  BYLIRE

Effect of Heating Process on Interface Performance of Cold
Drawing-Brazing Stainless Steel/Carbon Steel Cladding Bar
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Research Center for Equipment and Technology of Cold Rolling Strip, Yanshan University, Qinhuangdao 066004 )

Abstract The ®22 mm x2 mm 304 stainless steel tube-0. 1 mm copper foil-®17. 2 mm Q195 reinforce steel bar is
cold-drawn by reduction 10% in diameter to make the 3 layer metal closed contact, than heated and brazed at 1 150 C to
gel Stainless steel/carbon steel clad bar. The effect of heating temperature 1 100 ~ 1 225 °C for 1 h and holding time (0. 5
~4 h) at 1150 °C on structure and performance of contacted interface of clad reinforce bar has been studied. Results show
that the strength of brazing metal interface heated at 1 150 C is maxmium, i. e. 296 MPa, and the copper foil as a brazing
layer is available to fulfill the metallurgical combination of stainless steel layer and carbon steel layer; with increasing hold-
ing time at 1 150 °C, the diffusion distance and concentration of elements between stainless steel and carbon steel increase,
with holding for 2 h the Fe in carbon steel side diffuses into copper foil about 80 wm and the Cr and Ni in stainless steel
side diffuse into carbon steel about 60 wm; and the bubble type iron base solid solution containing Cr and Ni occurred in
copper brazing layer hecomes larger and increases; and with increasing holding time the shear strength and micro hardness
of interface area are increase first and then decrease, and with holding for 2 h the shear strength and micro hardness are up

February 2017 -« 49 -

to maximum and respectively 301 MPa and HV423.

Material Index 304 Stainless Steel-Q195 Carbon Steel Cladding Reinforce Bar, Cold Drawing, Copper Brazing,

Holding Time at 1 150 C, Shearing-Strength
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Table 1 Chemical composition and mechanical properties
of cladding materials

cde) B4 /% o/ oy
R Ccu C Ct Ni Mn Fe MPa MPa
18~ 8-~ 520 ~
304 - 0.08 20 1 2 Ba. 206 700
0.06 ~ 0.25 ~ 315 ~
Q% = 52 T os0 Ba 19 Ty
Cu 99.9 - - — - — - 295

E2 (a)REENEBRGRENE M) HZE(Fik
FTEs ) FIBRAR (G0 MM ; (b) 1150 TG R &9
i) g2

Fig.2 (a) Cross section of stainless steel tube (out layer),

copper layer (arrow pointing) and carbon steel (core) of clad-

ding reinforce bar cold-drawn; (b) Morphology of cross section
cladding reinforce bar heated at 1 150 C
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Fig. 1 Morphology of (a) ®22 mm x 2 mm stainless steel tube; (b) ®17.2 mm carbon
steel core and (c¢) 0. 1 mm copper foil
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Fig.3 Schematics of manufacture of shearing test piece
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Fig. 4  Effect of heating temperature on interfacial shear

strength of brazed stainless steel/carbon steel cladding bar
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Fig.5 Morphology of interface structure of stainless steel/carbon steel cladding reinforce bar
heated at 1 150 C forO h (a), 0.5 h(b), 1 h(c), 2 h(d), 3 h(e) and 4 h(f)
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Fig.6 Scan spectrum line of metal elements in interface of stainless steel/carbon steel

cladding reinforce bar heated at 1 150 °C for 0.5 h (a) and 2 h (b)
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Fig. 7 Distribution of microhardness in near interface area of
stainless steel/carbon steel cladding reinforce bar

MARIR3 hfg HAE B A K. PEEZE 3 S8
AR R SRR L R R A ] R R B 0. 1 AN
S AE MR, BT A SRR, B
ETREER,

Hh ) R 2 S AR R R R, B R B R
RENHEAEFYIXRR, HRWGFIER KR
R ARERE ST ORIE A (8] A 5 0, JTT R Y HGER
%, [V R RGR , 3 By HOE gLl , SR A A
ERP BT RS ERE T EMNEE R,
{RIR 3 h BHEER K 219 HV,

2.6 EHEBEST

Kl 8 A4 BB VIR A iR, FTLIER
TR IR BT[], 45 & i A0 Y BT 4] 58 i 3 55 F 250
MPa, {f#1R 0. 5 h, B{JJ38 3 K 273 MPa, Z J5 , BA{RIR
B B A3 BT D3R B 3G 0 L 7E 2 h R B IRK{E R 301
MPa {8 2 J5 A DR o (] 386 fin BY 1) 568 15 T 41K, £
& 3 h, By Y)aR ERER] 258 MPa,



14

L5 4 R LR -STR AR B 80/ i B2 & B 7 1 e R R 2 i + 53

310

300

13
o
o

BY 458 B /MPa
1]
3

~N
~
o

250 - s = : -
0 1 2 3
PRI E] /h
B8 1050 RN XS A 85 5/ Bk 40 & & 19 47 5 1w 8 37
SR B Wy R
Fig.8 Effect of holding time at 1 150 °C on shear strength of

interface of stainless steel/carhon steel cladding reinforce bar
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Fig.9 Morphology of shear fracture of stainless steel/carbon steel cladding reinforce

bar heated at 1 150 °C for 0.5 h (a) and 2 h (1) ,SEM
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