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Foreword

This Japanese Industrial Standard has been revised by the Minister of
Economy, Trade and Industry through deliberations at the Japanese In-
dustrial Standards Committee as the result of proposal for revision of
Japanese Industrial Standard submitted by The Japan Iron and Steel
Federation (JISF) with a draft being attached, based on the provision of
Article 12, paragraph (1) of the Industrial Standardization Act applied
mutatis mutandis pursuant to the provision of Article 16 of the said Act.
This edition replaces the previous edition (JIS G 4110 : 2015), which has
been technically revised.

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 and the Japanese Industrial Stand-
ards Committee are not responsible for identifying any of such patent
rights, published patent application or utility model rights.

(ii) Documents
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JAPANESE INDUSTRIAL STANDARD JIS G 4110 : 2021

High strength chromium-molybdenum
and chromium-molybdenum-vanadium
alloy steel plates for pressure vessels
under high-temperature service

Introduction

This Japanese Industrial Standard has been prepared based on ISO 9328-1 : 2018,
Edition 4, and ISO 9328-2 : 2018, Edition 4, with some modifications of the technical
contents.

The vertical lines on both sides and dotted underlines indicate changes from the cor-
responding International Standard. A list of modifications with the explanations is
given in Annex JA.

1 Scope

This Standard specifies requirements for the hot-rolled high strength chromium-
molybdenum and chromium-molybdenum-vanadium alloy steel plates for pressure
vessels used under the high-temperature service (hereafter referred to as steel plates).

NOTE The International Standards corresponding to this Standard and the
symbol of degree of correspondence are as follows.

ISO 9328-1 : 2018 Steel flat products for pressure purposes — Technical
delivery conditions — Part 1 © General requirements

ISO 9328-2 : 2018 Steel flat products for pressure purposes — Technical
delivery conditions — Part 2 - Non-alloy and alloy steels with specified
elevated temperature properties (Overall evaluation : MOD)

In addition, symbols which denote the degree of correspondence in the
contents between the relevant International Standards and JIS are IDT
(identical), MOD (modified), and NEQ (not equivalent) according to
ISO/IEC Guide 21-1.
2 Normative references

The following standards contain provisions which, 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.0320. . Standard test. method for heat analysis of steel products
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JIS 7 2241  Metallic materials — Tensile testing — Method of test at room tem-

3 Symbols of grade and applicable thicknesses

This Standard covers steel plates of three grades. Their symbols and applicable
thicknesses are shown in Table 1.

Table 1 Symbols of grade and applicable thicknesses
Unit: mm
Symbol of grade Applicable thickness
SCMQ4E
SCMQ4V 6 or over up to and incl. 300
SCMQ5V

4 Manufacturing method and heat treatment
4.1 Manufacturing method
The steel plates shall be manufactured from killed steels.
4.2 Heat treatment and symbol of heat treatment
4.2.1 Heat treatment
4.2.1.1 Heat treatment on steel plates

All steel plates shall be heat-treated by either quenching and tempering, or normal-
izing and tempering. The heat treatment of steel plates shall be as follows.

a) Steel plates of SCMQ4E shall be quenched and tempered. Steel plates of SCMQ4V
and SCMQ5V shall be normalized and tempered. However, SCMQ4E may be nor-
malized and tempered, and SCMQ4V and SCMQ5V may be quenched and tem-
pered upon the agreement between the purchaser and the manufacturer.

b) The temperature for heat treatment shall be as given in Table 2.

c¢) When the purchaser performs the heat treatment in a), unless otherwise specified,
the manufacturer shall omit the heat treatment in a) and perform stress relieving
after rolling.

d) When the purchaser performs tempering or post-weld heat treatment according to
the tempering temperature given in Table 2, the manufacturer may perform tem-
pering at a temperature equal to or below the temperature given in Table 2. The
tempering temperature in this case shall be 595 °C or higher for SCMQ4E, and
625 °C or higher for SCMQ4V and SCMQ5V.
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Table 2 Heat treatment temperature for steel plate
Unit: °C
Symbol of grade | Quenching temperature or Tempering

normalizing temperature temperature
SCMQ4E 620 or over
SCMQ4V 900 or over 6875 or over
SCMQ5V

4.2.1.2 Heat treatment on test pieces

The heat treatment specified in 4.2.1.3 shall be performed on the sample taken from
a steel plate and the test piece shall be taken from the heat-treated sample.

4.2.1.3 Specification of heat treatment
The specification of heat treatment shall be as follows.

a) The purchaser shall specify in the order sheet the type and symbol (4.2.2) of heat
treatment to be performed by the manufacturer and, if necessary, the conditions
and the number of cycles of heat treatment on test pieces.

b) When the purchaser performs the heat treatment according to 4.2.1.1 ¢) and d), the
purchaser shall indicate this effect in the order sheet and specify the conditions of
the heat treatment on test pieces to be performed by the manufacturer.

4.2.2 Symbol of heat treatment

The following symbols shall be used for indicating the type of heat treatment to be
performed on the steel plate and test piece. These symbols shall be attached at the end
of the symbol of grade as shown in Table 1, preceded by the number of cycles if more
than one cycle is specified.

a) Normalizing and tempering on steel plate NT

b) Quenching and tempering on steel plate Q

c) Stress relieving on steel plate P

d) Normalizing and tempering on test piece TNT

e) Quenching and tempering on test piece TQ

f) Heat treatment equivalent to post-weld heat treatment on test piece SR
Example SCMQ4V NTSR Normalizing and tempering on steel plate of

SCMQ4V, then heat treatment equivalent to
post-weld heat treatment on test piece

SCMQ5V PTNT2SR  Stress relieving on steel plate of SCMQ5V, then
normalizing and tempering on test piece, fol-
lowed by two cycles of heat treatment equiva-
lent to post-weld heat treatment on test piece
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