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Study About Measurement of Interfacial Bonding Strength of
STS/AI Clad sheet by Blanking Process
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Abstract

The clad sheet material is produced by a roll-bonding process of one or more materials with different properties. Good
formability of clad sheet material is an essential property in to deform a clad metal sheet into a part or component.
Performance of the clad sheet material largely depends on interfacial bond strength between different materials. In this study,
interfacial bond strength of STS/AI clad sheet was analyzed by varying experimental parameters using a blanking process.
Experimental parameters are the punching speed, clearance, and stacking order of plate materials. In addition, blanking test
results were compared with bond strengths measured by the T-peel test, that analyzes interface bonding strength of the
standard clad sheet. The blanking process was analyzed by the finite element method under the sticking condition of
interface of different materials, and experimental results and analysis results were compared.
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Table 1 Chemical Compositions of STS & Al (Unit: %)

Stainless Steel C Cr Fe Mn Ni Si Ti
(STS439_0.5mm) 0.07 18.0 78.33 1.0 0.50 1.0 1.10
Aluminum Al Cu Fe Mn Si Zn Other
(AI3003_1.0mm) 96.7~99.0 0.05~0.20 <0.7 1.0~15 <0.6 <0.1 <0.15
He] HEgES 457 918 dabEd vk AlY HoAde AFgE AAlE STS439-0.5t2F AI3003-
Hell= 180 BHe] Al (ASTM B903), H& =2l uhe] L0t ¢ddste] AlAEE 77 1.5mme] STS/IAI Z ¢
A1 (ASTM D3167) T =g Al (ASTM D1876) = #AE ARgskslen, bl $ b Aol i
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Fig. 1 Appearance of STS/AI clad sheet

Fig. 2 Schematic diagram of blanking tool
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Fig. 5 Specimens of blanking test
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Fig. 6 Results of blanking test: (a) clad sheet & STS-

upper, (b) stacking sheet & STS-upper, (c) clad
sheet & Al-upper, (d) stacking sheet & Al-upper
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Table 2 Interfacial bonding strength measured by
blanking test

. Punch Bonding Bonding
Stacking Clearance .
Position (mm) \elocity Force Strength
(mm/s) (N) (N/mm)
0.01 793.3 15.79
0 0.1 934.0 18.59
1 1036.5 20.63
0.01 320.0 6.37
STS 0.25 0.1 586.8 11.68
(Upper) 1 907.3 18.06
0.01 306.5 6.10
0.5 0.1 334.1 6.65
1 515.5 10.26
0.01 511.9 10.19
0 0.1 550.1 10.95
1 613.9 12.22
Al 0.01 307.0 6.11
0.25 0.1 520.5 10.36
(Uppen) 1 600.4 11.95
0.01 209.0 4.16
0.5 0.1 445.6 8.87
1 571.2 11.37
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Where, F;.: blanking punch force on clad sheet
F,;o.* blanking punch force on stacking sheet
AF: bonding force of clad sheet
Sz bonding strength
[5: blanking punch circumference

E.: blanking punch radius
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Fig. 7 Effects of punch velocity and clearance on
interfacial

and

comparison between blanking test and T-peel

test (c).
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Table 3 Condition of tensile analysis
. 1) STS439
Material
2) AI3003
Mesh Size 0.05 mm
Punch Velocity 1.25mm/s (0.1/s)
Constitutive Model Rigid-plastic
- - Cold forming
F ff .
riction Coefficient steel die (0.12)
Temperature Room temp (207C)
Damage Normalized C&L

STS439 AI3003

Damage
0.700 Damage
0.320
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M 0 000 I .uonoI
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Fig. 10 FE analysis model and results of tensile test: (a)
Tensile specimen model, (b) Calculated for
STS439 and AI3003 critical damage values
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