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Factors Affecting Determination of Carbon and Sulfur Content in Nickel-based
Welding Tape 625 by High Frequency Combustion Infrared Absorption Method
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(Harbin Well Welding Co. , Ltd. , Heilongjiang Harbin 150060, China)

Abstract: In order to solve the problems of incomplete dissolution and poor accuracy of low sulfur content in the
determination of carbon and sulfur content in nickel-based welding tape 625 by high frequency combustion infrared
absorption method, the influence of different factors on the determination results of carbon and sulfur content of nickel-
based welding material were studied by orthogonal test design of variables by changing the sample weight, flux type and
flux dosage. The results showed that the best carbon content was determined when the sample weight was 0.5 g, the flux
was selected as tungsten—tin flux and the flux dosage was 1.2 g. When the sample weight was 0.5 g, the flux was tungsten
flux and the flux dosage was 1.2 g, the sulfur content was the best. The above two analytical parameters were applied to the
carbon and sulfur content test of the nickel-based H625 welding strip, respectively. The relative standard deviation (RSD)
of the method was less than 5% (n=6), and the recovery rate was from 90% to 105%. The detection limits of carbon and
sulfur in this method were 0.00054% and 0.00012%, respectively, and the lower limits of carbon and sulfur were 0.0018%
and 0.0004%, respectively, which met the requirements of carbon and sulfur analysis in nickel-based welding materials.

Key words: high frequency combustion infrared absorption method; carbon; sulfur; nickel-based welding tape
625; flux
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Table 3 Orthogonal experiment results of carbon content

determination
BT ommine @m0 0D
1 A,(0.3000) B, (kB €,(0.80g)  0.107
2 A(0.3000)  B,(EBBMER)  C(1.20g)  0.102
3 A,(0.3000) B, (B3 B C,(1.60g)  0.102
4 A,(0.5000) B, (kB 7) C,(1.20g)  0.102
5 A,(0.5000)  B,(EBBIEHD)  C(1.60g)  0.100
6 A,(0.5000) B, (5 Wik 1)) C,(0.80g)  0.099
7 A,(0.7000) B, (BRBIAH]) C,(1.60g)  0.096
8 A4(0.7000)  B,(EBIEHD  C,(0.80g)  0.100
9 A,(0.7000) B, (4 B35 ) C,(1.20g)  0.100
K, 0. 104 0. 102 0. 102 -
K, 0. 100 0. 101 0. 101 -
K, 0. 099 0. 100 0. 099 -
R 0. 005 0. 002 0. 003 -
R4 MARENEMELZKELER
Table 4  Orthogonal experiment results of carbon content
determination
BB omeeie maaz O g
5 it/
1 A,(0.3000) B, (BkBif&H) €,(0.80)  0.00150
2 A,(0.3000)  B,(EEBIEH)  C,(1.20)  0.000 61
3 A(0.3000)  By(EBMEFD  C,(1.60)  0.000 60
4 A,(0.5000) B, (BkB&EH)) C,(1.20) 0. 000 70
5 A,(0.5000)  B,(EBENREH)  C(1.60)  0.00021
6 A,(0.5000)  B,(#4Bhi&sR)  €,(0.80)  0.000 34
7 A,(0.7000) B (kB  C,(1.60)  0.000 54
8 A,(0.7000)  B,(CEBBHEREER)  C€,(0.80)  0.00039
9 A,(0.7000)  B,(EBEREEH)  C,(1.20)  0.000 31
K, 0. 000 90 0.00091 0. 000 74
K, 0. 000 42 0. 000 40 0. 000 54
K, 0. 000 41 0. 000 42 0. 000 45
R 0. 000 49 0. 000 51 0. 000 29
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Table 5 Experimental data and results of detection limit and
detection limit
T v 22 Kt B DL
RSD/% /%

A R

oE NG
JLHE D5 A LOD /%

-0.001 10
-0. 001 80
-0. 000 58
-0. 000 96
-0. 001 10
-0. 001 30
-0. 001 20
-0. 000 98
-0.001 00
-0. 000 94
0. 000 93
0. 000 88
0. 000 77
0. 000 86
0. 000 84
S 0. 000 86 0. 000 041
0. 000 84
0. 000 83
0. 000 86
0. 000 88
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Table 6 Precision test results of carbon and sulfur in the nickel- B, s 3 MTEAE ZAtfH LAY wl% IR
based 625 welded belt of the sample to be tested /% /% /%
e H62S 14 C 0.0110 0.0110 0.000 0 0.004 1
N — S . TR
i JTE O WEME S FE W7z R;TD/%"H S 0.0017  0.0015  0.0002  0.0019
C 0.0140 0.0130 0.0010 0.004 1
0.012 H625 24
0.011 S 0.001 8 0.0017 0.000 1 0.0019
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0.014 - —
N iz . . i R
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H625 2#
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