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Determining Preheating Temperature for Crack
Prevention for in High Strength Steel Welds
—Welding of High Strength Steel

The authors studied cracks in high strength steel welds from the standpoints of
material composition, hydrogen, intensity of restraint and stress concentration. The

results:

(1) Crack-preventing preheat temperatures (PHY and PHK) were determined and

made available for actual welding.

(2) A quick reference table and a nomograph to be used to determine such preheat

temperatures were prepared.

(3) The results obtained from this study were successfully applied to pressure

vessels and construction instruments.
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Table | Chemical Composition and Mechanical Properties of High-Strength Steel
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Table 2 Chemical Composition and Mechanical Properties of Deposited Metal and Hydrogen Test Result
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Table 3 Distribution of Pcax and Ceq

£ & b=} = P cm (25) Ceqg (%)
X 0.231 0.400
HT-60. — —
& 0.015 0.023
X 0 .264 0.507
HT- 80 = = —~
& 0.025 C.03|
ﬁ —_—

"% EEfE (h)

| BEEOREME(HT-80, 4¢) Eeokqdlo, AEELHNE
LIZ 8D EZEREBFREIOKSE S HERFBOBFREARLIZLD T, KO8
FIEREARS L BIZ2h T, FHLEERUVEEAS( LB TERY
LRMEIZBH %

Fig. | Hydroscopicity of Welding Rod (HT-80, 4 ¢)
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Fig. 2 Effect of Moisture in Coating on Diffusion-type
Hydrogen Content
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Table 4 Measured Amount of Diffusion-type Hydrogen in Welds
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Table 5 Example of Measured Coefficient of Restraint
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Fig. 3 Model of Water Turbine Casing
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Fig. 5 Relation between Section Crack Ratio, Preheating
Temperature, and Groove Shape (T-1 Material)
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Fig. 6 Relation between Section Crack Ratio, Preheating
Temperature, and Groove Shape (T-2 Material)
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Table 7 Intensity of Restraint and Crack-Preventive Preheat-
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Fig. 10 Nomograph for Estimates of Crack-Preventive Preheat-
INng Temperature
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