OMOTIVE SOLUTIONS

STRENGTH IN PRODUCTION

1.2mm AHSS: WELD LOBES

—980 XG3 ~--980DP ----590DP WEId LuhES
250

. The weld lobe defines the process window for a particular
w 225 . A . . . -
£ \ \ material and thickness where resistance spot welds of sufficient
g \ \ size and quality are produced under specific conditions. Weld
= 200 \ ] : lobes for U. S. Steel 980 XG3, 980DP and 590DP are shown
3 ': ) here (1.2mm thickness). Each material shows a current range
= 175 ! /’ _,~" greater than 2 kA thereby indicating suitability for production.
In this example, carbon equivalent ([Cleq) values for 980 XG3,
150 980DP and 590DP are 0.78, 0.74 and 0.41, respectively, where

4 5 6 7 8 9 10 [Cleq, wt % = [C] + [Mn + Si]/6.
Weld Current, kA

1.2mm AHSS: RSW JOINT STRENGTH RSWJ = t St th
oin reng

2 Resistance spot weld (RSW) joint strength (peak load) is
520 | commonly measured by shear-tension strength (STS) and
_j; 15 ; cross-tension strength (CTS). For this analysis, the weld
3 time was 200 ms, and spot welds were created with the
%10 5 ‘
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following target weld nugget sizes: 4+t, 51, 5.5+, and
I I I | | 61, where t is the measured sheet thickness.
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For this set of materials, actual thickness values were:
980 XG3 (118mm); 980DP (1.21mm), and 590DP (1.25mm).
The RSW joint strength (STS, CTS) of U. S. Steel 980 XG3
is similar to that of 980DP.

4Vt | 5Vt [5.5Vt| 6Vt | 4Vt | 5Vt |5.5Vt| 6Vt | 4Vt | 5Vt [5.5Vt| 6Vt

980 XG3 980DP 590DP
Target Weld Nugget Size (t = sheet thickness)

Shown here are example RSW cross-sections for
U. S. Steel 980 XG3, 980DP and 590DP with a target

_E mumeen  RSW Cross-Sections

«

12mm 980 XG3: 591 1.2mm 9800P: SVt 12mm 59009: SVt

- e ol - weld nugget size of 5vt. The hardness profiles

o T of 980 XG3 and 980DP are very similar, and the

§0 [ Y] g0 N s | g0 |

3o 3o 3o Nm weld nugget hardness and substrate hardness are

substantially higher (vs 590DP).
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