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This Japanese Industrial Standard has been revised by the Minister of 
Economy, Trade and Industry based on the provision of Article 14, para-
graph (1) of the Industrial Standardization Act applied mutatis mutandis 
pursuant to the provision of Article 16 of the said Act in response to a 
proposal for revision of Japanese Industrial Standard with a draft being 
attached, submitted by The Japan Iron and Steel Federation (JISF), an 
accredited standards development organization. This edition replaces the 
previous edition (JIS G 3467 : 2013), which has been technically revised. 

However, JIS G 3467 : 2013 may be applied in the JIS mark certification 
based on the relevant provisions of Article 30, paragraph (1), etc. of the 
Industrial Standardization Act until 19 December 2023. 

This JIS document is protected by the Copyright Act. 

Attention is drawn to the possibility that some parts of this Standard 
may conflict with patent rights, published patent application or utility 
model rights. The relevant Minister is not responsible for identifying any 
of such patent rights, published patent application or utility model rights. 

 

Foreword 
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Steel tubes for fired heater 

 

1  Scope 

  This Japanese Industrial Standard specifies the carbon steel tubes, alloy steel tubes, 
austenitic stainless steel tubes and nickel-chromium-iron alloy tubes (hereafter re-
ferred to as tubes), for heating the process fluids in the fired heaters mainly used in 
petroleum refinery, petrochemical industry, etc. 

NOTE This Standard normally applies to tubes of outside diameter 60.5 mm 
(nominal diameter 50A or 2B) to 267.4 mm (nominal diameter 250A or 
10B) (Table 7 and Table 8). 

2  Normative references 

  Part or all of the provisions of the following standards, through reference in this text, 
constitute provisions of this Standard. The most recent editions of the standards (in-
cluding amendments) indicated below shall be applied. 

JIS G 0201 Glossary of terms used in iron and steel (Heat treatment) 
JIS G 0202 Glossary of terms used in iron and steel (Testing) 
JIS G 0203 Glossary of terms used in iron and steel (Products and quality) 
JIS G 0320 Standard test method for heat analysis of steel products 

JIS G 0321 Product analysis and its tolerance for wrought steel 
JIS G 0404 Steel and steel products — General technical delivery requirements 

JIS G 0415 Steel and steel products — Inspection documents 

JIS G 0551 Steels — Micrographic determination of the apparent grain size 

JIS G 0567 Method of elevated temperature tensile test for steels and heat-resisting 
alloys 

JIS G 0571 Method of oxalic acid etching test for stainless steels 

JIS G 0572 Method of ferric sulfate-sulfuric acid test for stainless steel 
JIS G 0573 Method of 65 per cent nitric acid test for stainless steels 

JIS G 0575 Method of copper sulfate-sulfuric acid test for stainless steels 

JIS G 0582 Automated ultrasonic examination of steel pipes and tubes 

JIS G 0583 Automated eddy current examination of steel pipes and tubes 

JIS Z 2241 Metallic materials — Tensile testing — Method of test at room tem-
perature 

JIS Z 8401 Rounding of numbers 
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3  Terms and definitions 

  For the purpose of this Standard, the terms and definitions given in JIS G 0201, JIS 
G 0202 and JIS G 0203 apply. 

4  Symbol of grade 

  Tubes are classified into 19 grades. The classification, symbols of grade and symbols 
for manufacturing method shall be as given in Table 1. 

 

Table 1  Classification, symbol of grade and symbol for manufacturing method 
Classification Symbol of 

grade 
Symbol for manufacturing method 

Tube manufac- 
turing method 

Finishing method Marking 

Carbon steel tube STF410 Seamless : S Hot finished : H 
Cold finished : C 

As given in 15 b). 
Alloy 
steel 
tube 

Molybdenum 
steel tube 

STFA12 

Chromium- 
molybdenum 
steel tube 

STFA22 
STFA23 
STFA24 
STFA25 
STFA26 

Austenitic stainless 
steel tube 

SUS304TF 
SUS304HTF 
SUS309TF 
SUS310TF 
SUS316TF 
SUS316HTF 
SUS321TF 
SUS321HTF 
SUS347TF 
SUS347HTF 

Nickel-chromium-iron 
alloy tube 

NCF800TF 
NCF800HTF 

 

5  Manufacturing method 

  The manufacturing method shall be as follows. 

a) Tubes shall be manufactured by combination of the tube manufacturing method 
and the finishing method which are indicated in Table 1. 

b) Heat treatment of tubes shall be as follows. 

1) Carbon steel tubes and alloy steel tubes shall be heat treated as given in Table 2. 

2) Austenitic stainless steel tubes and nickel-chromium-iron alloy tubes shall be 
heat treated as given in Table 3 and then be subjected to the pickling or similar 
treatment. When tubes go through bright heat treatment and has no surface 
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scales, the pickling or similar treatment may be omitted. 

3) Other heat treatment than that given in Table 2 or Table 3 may be performed 
upon agreement between the purchaser and the manufacturer. 

c) Tubes shall be finished with plain ends unless otherwise specified. 

 
Table 2  Heat treatment of carbon steel tubes and alloy steel tubes 

Classifica-
tion 

Symbol of 
grade 

Heat treatment 

Carbon steel 
tube 

STF410 Hot finished : As manufacatured. 
Low temperature annealing or normalizing may be applied as 
necessary. 
Cold finished : Low temperature annealing or normalizing 

Alloy steel 
tube 

STFA12 Low temperature annealing, isothermal annealing, full annealing, 
normalizing or normalizing followed by tempering 

STFA22 Low temperature annealing, isothermal annealing, full annealing or 
normalizing followed by tempering 

STFA23 Isothermal annealing, full annealing or normalizing followed by 
tempering a) STFA24 

STFA25 
STFA26 

Note a) The tempering temperature for grades STFA23, STFA24, STFA25 and STFA26 shall 
be 650 °C or higher. 

 
Table 3  Heat treatment of austenitic stainless steel tubes and  

nickel-chromium-iron alloy tubes 
Classification Symbol of 

grade 
Solution treatment condition Annealing 

condition 
Austenitic 
stainless steel 
tube 

SUS304TF 1 010 °C min., rapid cooling — 
SUS304HTF 1 040 °C min., rapid cooling — 
SUS309TF 1 030 °C min., rapid cooling — 
SUS310TF 1 030 °C min., rapid cooling — 
SUS316TF 1 010 °C min., rapid cooling — 
SUS316HTF 1 040 °C min., rapid cooling — 
SUS321TF a) 920 °C min., rapid cooling — 
SUS321HTF Cold finished : 1 095 °C min., rapid cooling — 

Hot finished : 1 050 °C min., rapid cooling 
SUS347TF a) 980 °C min., rapid cooling — 
SUS347HTF Cold finished : 1 095 °C min., rapid cooling — 

Hot finished : 1 050 °C min., rapid cooling 
Nickel-chromium-
iron alloy tube 

NCF800TF — 950 °C min., 
rapid cooling 

NCF800HTF 1 100 °C min., rapid cooling — 
When hot finished seamless austenitic stainless steel tubes are given hot working under the 

temperature conditions specified in this table followed by rapid cooling, the solution treatment 
may be omitted unless otherwise specified by the purchaser. 

Note a) For tubes of SUS321TF and SUS347TF, the stabilizing heat treatment may be speci-
fied. In this case, the temperature of heat treatment shall be 850 °C to 930 °C. 
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6  Chemical composition 

  Tubes shall be tested in accordance with 13.1, and the obtained heat analysis values 
shall conform to Table 4. When requested by the purchaser, the product analysis shall 
be performed in accordance with 13.1. The steel products shall satisfy the require-
ments in Table 4 within the tolerances given in Table 3 of JIS G 0321 in the case of 
carbon steel tubes. For nickel-chromium-iron alloy tubes, the tolerances shall be as 
agreed between the purchaser and the manufacturer. For the product analysis values 
of alloy steel tubes and austenitic stainless steel tubes, the chemical composition given 
in Table 4 of this Standard shall be applied. 
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