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Fig.2 Microstructure

Requirements of SUS347HTB tubes prescribed in JIS G 3463.

Grade C Si Mn P S Ni Cr Nb
SUS347HTB 0.04 to 1.00 2.00 0.030 0.030 | 9.00to [17.00 to | 8xC% to
0.10 max. max. max. max. 13.00 20.00 1.00
(2) Condition for solution heat treatment : 1095°C min., rapid cooling (Cold finished tubes)
(3) Mechanical properties
Tensile test Hardness Flattening Flaring
Tensile Strength | Proof Stress | Elongation HRB Height 0O.D.
N/mm? N/mm? % mm mm
520 min. 205 min. 35 min* 90 max. | 1.09t/(0.09+t/D) min.* 1.2D min.*?

*1

*2 t: wall thickness (mm), D : outside diameter (mm)

Outside diameter : 20mm min., Tensile test piece : JIS Z 2201, No.11 or No.12

Table 2 General chemical composition of SUS347HTB tubes. (mass%)

C Si Mn Ni Cr Nb
007 | 05 1.5 11 18 0.7
Cast Billet Billet Hot
) Rolling Inspection Extrusion —‘
N Cold Solution L Inspection
Pilgering Treatment P
Fig.1 Manufacturing process of tubes.
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Table 3 Mechanical properties at room temperature.

Tensile test Hardness Flattening test Flaring Test
test
Type of Gauge | Tensile | 0.2% proof | Elongation | Hardness Height Hight Outside
test piece | length | strength stress diameter
mm N/mm? N/mm? % HRB mm mm mm
JIS G 3463
- > = =< =<35. i 1.
SUS347HTB =520 =205 35 =90 H=35.8 Entire 2D
Good Good Good
No.1
JIS No.12 %0 632 332 %0 80 (No crack) | (No crack) | (No crack)
81
81 81
81 80
81 80
79 Unit : HRB After penetrant exam.

Fig.3 Cross sectional hardness profile.
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Fig.4 Result of flattening test. (Entire flattening)
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Fig.5 Results of tensile test at elevated temperatures. (Test piece : D=6mm type prescribed in JIS G 0567)
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< ® SUS347HTB | 7717

A Reference data |77}
10 100 1,000 10,000 100,000 20 21 22 23 24 25 26 27 28

Time to rupture (hr) LMP=T(23+logTr)/1000

Fig.6 Results of creep rupture test Reference material:114.3x14t—1120CWQ
(Test piece : D=6mm, GL=30mm) 68.0x8t—1130CWQ
Fig.7 Larson-Miller plots compared to conventional
data of 347H tubes.

Table 4 Welding conditions of butt weld joint testing.

Item Condition
Base material SUS347HTB(50.8x8.36W) + SUS347HTB(50.8x8.36W)
Welding method GTAW
Covered electrode WEL TIG 347, OD2.4mm
Inert gas Ar, 1200ml/min
Pre—heating -

Post weld heat treatment

Groove 41 \ : /
3(+1,-0.5) .

1(+0}-0.5)
LN

Welding position Flat position
Inter pass temperature Less than 150°C
Objective Tensile test Bending test
Number of layer 8 7
Electric condition 1-2 lay : 83-95A,13-15V 1-2 lay : 83-94A, 13-15V
3-8 lay : 125A,15V 3-7 lay : 125A, 13-15V
Speed (cm/min) 5.8-11.7 5.6-13.4
Liquid penetration exam. Good Good
Radiographic exam. Good Good

Surface test

Test piece position

Surface test
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Fig.8 Macrostructure of the weld joint. 0
-10 -5 0 5 10

Distance from center of the weld (mm)

Fig.9 Hardness plots of the weld joint

Fig.10 Microstructures of the weld joint.

Table 5 Tensile test results of the weld joint. Table 6 Bending test results of the weld joint.
—Test piece : JIS Z 3121, 3A Type -W, T of test piece : 15mm, 8.4mm,
Gauge | Tensile Proof | Elongation | Fracture —Type of method : Roller bend test.
length | strength | stress site -Bending radius : 20mm(2.38t)
mm N/mm? N/mm? % —Bending degree : 180 degree
- =520 =205 >35 — No. Surface Bend test Root Bend test
50 647 367 39 Base 1 Good Good
metal 2 Good Good

Side view

Surface bent result Root bent result
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