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Stainless Steel Welding Wire for High Sensitization Resistance

Automotive Exhaust System Components

Akio Uenaka

Synopsis

The present study investigated the effects of Nb quantity of 15.5 mass% Cr ferritic stainless steel welding wire and welding
conditions on sensitization resistance in weld material.

Followings were found and confirmed from experimental works.

(1) C and N in weld metal increase with 2 factors ( (D C intrusion by adhesion oil on base metal and N, entrainment by
turbulence, 2) C intrusion by using shielding gas of Ar-CO,) deteriorate sensitization resistance. But, with increasing the
amount of Nb (0.7 % ~ ) in welding wire, high sensitization resistance is ensured in the severer environment than practical
use.

(2) When the (Ti+Nb) / (C+N) of weld metal is 8 or more, the sensitization does not occur.
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Table 1. Chemical compositions of materials (mass%).

Specimen C Cr Ti Nb N Remarks
A 0.01 15.7 0 0.43 0.02 |Conventional
Welding wie B 0.01 15.4 0 0.71 0.02
C 0.01 15.6 0 0.98 0.02
Base metal | SUH409L| 0.01 10.7 0.16 0 0.01

Factor @ % Factor D

Factor (D : C intrusion by adhesion oil on base metal
N, entrainment by turbulence

Factor ) : C intrusion by uinge shieldinggas of Ar-CO ,

Fig. 1. Experimental setup and 2 factors inhibiting sensitization resistance.
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Table 2. Welding conditions for corrosion test.

AL

Adhesion oil on base metal {0, 20, 40 ml/m?

Ratio of N, in shielding gas (0, 2.5, 5.0 %

Shielding gas Ar+3.5 %0,, Ar+20 %CO,
Shielding gas flow rate 3.3x10* m¥s

Welding current 125 A

Arc voltage 20V

Welding speed 13.3 mm/s

Contact tip to work distance {15 mm
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Fig. 2. Microstrucures of weld metal (shielding gas: Ar+3.5 %0,+2.5 %N,, adhesion oil on base

metal: 20 ml/m?).
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Fig. 3. Effects of adhesion oil and N, in shielding gas on sensitization resistance (Ar+3.5 %0,).
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Fig. 4. Effects of adhesion oil and N, in shielding gas on sensitization resistance (Ar+20 %CO,).
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Fig. 5. Effect of fluctations of chemical composition on Fig. 6. Effect of fluctations of chemical composition on

adhesion oil (Ar+3.5 %0,). N, in shielding gas (Ar+3.5 %0.).
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Fig. 7. Effect of fluctations of chemical composition on
adhesion oil (Ar+20 %CO.,).
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Fig. 9. Effects of C+N and Ti+Nb content on sensitization

resistance.
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