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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 Society of Me-
chanical Engineers (JSME)/Japanese Standards Association (JSA) with
the draft being attached, based on the provision of Article 12 Clause 1 of
the Industrial Standardization Law applicable to the case of revision by
the provision of Article 14. Consequently JIS B 1217:2012 is replaced
with this Standard.

This JIS document is protected by the Copyright Law.

Attention is drawn to the possibility that some parts of this Standard
may conflict with patent rights, applications for a patent after opening to
the public or utility model rights. The relevant Minister and the Japanese
Industrial Standards Committee are not responsible for identifying any of
such patent rights, applications for a patent after opening to the public or
utility model rights.
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JAPANESE INDUSTRIAL STANDARD JIS B 1217 : 2018

Bolting for use with pipe flanges

Introduction

This Japanese Industrial Standard was established in 2009 and has been revised
twice since then. The previous edition was made in 2012, and this revision is to update
the contents of this document based on changes in production and use of bolts and nuts
that have been made after the introduction of the previous edition.

No corresponding International Standard has been established at this point.

1 Scope

This Standard specifies requirements for bolts, nuts and associated parts used for
joining the pipe flanges specified in JIS B 2220, JIS B 2239, JIS B 2240 and JIS B 2241
(hereafter referred to as flanges).

For those bolts, nuts, and associated parts that are intended for services at temper-
atures below the ordinary temperature, the requirements for material, steel grade and
property class are to be subject to the agreement between the manufacturer and the
purchaser.

NOTE Requirements of this Standard assume the use of right-handed threads.

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 B 0101 Screw threads and fasteners — Vocabulary

JIS B 0205-4 ISO general purpose metric screw threads — Part 4 © Basic dimen-
sions

JIS B 0209-1 ISO general purpose metric screw threads — Tolerances — Part 1 ©
Principles and basic data

JIS B 0209-2 ISO general purpose metric screw threads — Tolerances — Part 2 -
Limits of sizes for general purpose external and internal screw
threads — Medium quality

JIS B 1003 Fasteners — Ends of parts with external ISO metric thread

JIS B 1021 7Tolerances for fasteners — Part 1 © Bolts, screws, studs and nuts —
Product grades A, B and C

JIS B 1041 Fasteners — Surface discontinuities — Part 1 ° Bolts, screws and studs
for general requirements

JIS B 1042 Fasteners — Surface discontinuities — Part 2 - Nuts
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JIS B 1051

JIS B 1052-2

JIS B 1054-1

JIS B 1054-2

JIS B 1071
JIS B 1091
JIS B 1180
JIS B 1181
JIS B 1256
JIS B 2220
JIS B 2239
JIS B 2240
JIS B 2241
JIS G 0404
JIS G 3101
JIS G 4051
JIS G 4107
JIS G 4303
JIS H 4040

Mechanical properties of fasteners made of carbon steel and alloy steel
— Bolts, screws and studs with specified property classes — Coarse
thread and fine pitch thread

Mechanical properties of fasteners made of carbon steel and alloy
steel — Part 2 ° Nuts with specified property classes — Coarse
thread and fine pitch thread

Mechanical properties of corrosion-resistant stainless steel fasteners
— Part 1 Bolts, screws and studs

Mechanical properties of corrosion-resistant stainless steel fasteners
— Part 2 ° Nuts

Fasteners — Methods of verification for size and geometry
Fasteners — Acceptance inspection

Hexagon head bolts and hexagon head screws

Hexagon nuts and hexagon thin nuts

Plain washers

Steel pipe flanges

Cast iron pipe flanges

Copper alloy pipe flanges

Aluminium alloy pipe flanges

Steel and steel products — General technical delivery requirements
Rolled steels for general structure

Carbon steels for machine structural use

Alloy steel bolting materials for high temperature service
Stainless steel bars

Aluminium and aluminium alloy bars and wires

ASTM A 194/A 194M Standard Specification for Carbon Steel, Alloy Steel, and

Stainless
Both

Steel Nuts for Bolts for High Pressure or High Temperature Service, or

3 Terms and definitions

For the purpose of this Standard, the terms and definitions given in JIS B 0101, and

the following apply.

3.1

stud bolt, threaded at both ends (hereafter referred to as double-ended bolt)

bolt comprising a cylindrical rod which is threaded at both ends and of which the di-
ameter is equal to the nominal or pitch diameter of the thread
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NOTE  See Figure 1 a) and b).
3.2
stud bolt, threaded full length (hereafter referred to as full-threaded bolt)

bolt comprising a cylindrical rod which is threaded through its entire length
NOTE  See Figure 1c¢).

a) b) c)
Figure 1 Double-ended bolt and full-threaded bolt

3.3
heavy hex nut
hexagon nut of which the height is equal to the nominal diameter of thread

4 Materials, steel grades and property classes of bolts
4.1 Carbon steel bolt and low alloy steel bolt

The selection numbers for materials of carbon steel bolts and low alloy steel bolts
shall be as shown in Table 1.

Table 1 Selection numbers of carbon steel bolts and low alloy steel bolts

Material @ Selection Material @ Selection
number number
SS400 of JIS G 3101 1 S35C (H) of JIS G 4051 5
SS490 of JIS G 3101 2 S45C (H) of JIS G 4051 6
SS540 of JIS G 3101 3 SNB7 of JIS G 4107 7
S25C (N) of JIS G 4051 4 SNB16 of JIS G 4107 8

Note ® S25C (N), S35C (H) and S45C (H) of JIS G 4051 shall be in-
spected according to JIS G 0404. S25C (N) shall have a mini-
mum tensile strength of 440 MPa, S35C (H), a minimum tensile
strength of 570 MPa, and S45C (H), a minimum tensile
strength of 690 MPa.

Table 2 shows the correspondence of selection numbers of carbon steel bolts and low
alloy steel bolts to flange standard, nominal pressure, gasket shape and service tem-
perature.
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Table 2 Correspondence of selection numbers of carbon steel bolts and
low alloy steel bolts to flanges

Flange Nominal | Gasket Selection number
standard | pressure | shape Service temperature °C
of flange 65or | Over | Over | Over | Over | Over | Over | Over
un- [ 65up | 220 300 350 425 450 490
der to upto | upto | upto [ upto | up to | up to
and and and and and and and
incl. | incl. | incl. | incl. | incl. | incl. | incl.
220 300 350 425 450 490 510
JIS B 2220 | 5K, 10K, | Whole 1tod4?,5P 6D 7 8 — — — — —
10K thin | surface
Ring 1to 8 I 4 to 8 — — — — —
16K Whole 5b 6D 78 — — —
surface
Ring 1to 8 4t08 7.8 — — —
20K Ring 1to 8 4to 8 7,8 — — —
30K Ring 1to8 4to08 7,8 —
40K, 63K | Ring 1to 8 4t08 7, 8 8
JIS B 2239 | 5K, 10K, [ Ring 1to8 4to8 — — - - —
10K thin
16K, 20K | Ring 1to8 4t08 — — — —
JIS B 2240 | 5K, 10K, | Whole 19,2to6", — - — — — —
16K surface 7,8
Ring 1to 8 — — — — — —
JIS B 2241 | 5K, 10K, | Ring 1to — — — — — — —
16K 8

Notes @ Restricted to the flanges of nominal pressure 5K and nominal diameter 1 000A or
under, flanges of nominal pressure 10K and nominal diameter 600A or under, and
flanges of nominal pressure 10K thin, sealed with rubber sheet gasket or cot-
ton-inserted rubber sheet gasket and used at a temperature of 120 °C or under.

b Not applicable if a joint sheet with a thickness smaller than 3 mm is used for gas-
ket.

o Restricted to the flanges of nominal pressures 5K and 10K, sealed with rubber sheet
gasket or cotton-inserted rubber sheet gasket and used at a temperature of 120 °C
or under.

For applications at temperatures 150 °C or lower, bolts of property classes specified
in JIS B 1051 indicated in Table 3 may be used regardless of the specification in Table
2. However, mechanical properties of bolts with thread sizes M30 x 3, M42, and M42 x
3 shall be subject to the provisions in JIS B 1051, and minimum ultimate tensile
strength and proof load shall be as agreed between the purchaser and the manufactur-
er.

For applications at temperatures above 150 °C, strength of the bolt at the service
temperature shall be confirmed.
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Table 3 Correspondence of property classes of carbon steel bolts and

low alloy steel bolts to flanges

Flange Nominal pressure Gasket shape Property class
standard of flange
JIS B 2220 | 5K, 10K, 10K thin, | Whole surface 4.6 48 560,
16K 5.8Y 6.8V 8.8 or
higher @
Ring 4.6 or higher ©
20K, 30K, 40K, 63K | Ring 4.6 or higher ©
JIS B 2239 | 5K, 10K, 10K thin, | Ring 4.6 or higher ¢
16K, 20K
JIS B 2240 | 5K, 10K, 16K Whole surface 469 48D 560,
5.8 6.8 8.8 or
higher @
Ring 4.6 or higher ¢
JIS B 2241 | 5K, 10K, 16K Ring 4.6 or higher ¢
Notes @ Restricted to the flanges of nominal pressure 5K and nominal

diameter 1 000A or under, flanges of nominal pressure 10K and
nominal diameter 600A or under, and flanges of nominal pres-
sure 10K thin, sealed with rubber sheet gasket or cotton-
inserted rubber sheet gasket and used at a temperature of
120 °C or under.
b Not applicable if a joint sheet with a thickness smaller than 3
mm is used for gasket.
9 “Or higher” means classes equal to or higher than the class in-
dicated.
9  Restricted to the flanges of nominal pressures 5K and 10K,
sealed with rubber sheet gasket or cotton-inserted rubber sheet
gasket and used at a temperature of 120 °C or under.

4.2 Stainless steel bolt

Table 4 shows the correspondence of materials of stainless steel bolts to flange
standard, nominal pressure and gasket shape.

Table 4 Correspondence of materials of stainless steel bolts to flanges

Flange Nominal pressure | Gasket shape Material
standard of flange
JIS B 2220 | 5K, 10K, 10K thin, | Whole surface =
16K Ring SUS304 of JIS G 4303
20K, 30K, 40K, 63K | Ring SUS316 of JIS G 4303
JIS B 2241 | 5K, 10K, 16K Ring

For applications at temperatures 400 °C or lower, bolts of steel grades and property
classes specified in JIS B 1054-1 indicated in Table 5 may be used regardless of the
specification in Table 4. However, mechanical properties of bolts with thread sizes M30
x 3, M42, and M42 x 3 shall be subject to the provisions in JIS B 1054-1.
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For applications at temperatures above 400 °C, strength of the bolt at the service
temperature shall be confirmed.

For bolts of property classes 70 and 80, possibility of stress corrosion cracking should

be paid attention to.

Table 5 Correspondence of steel grades and property classes of
stainless steel bolts to flanges

Flange Nominal pressure | Gasket shape Steel Property
standard of flange grade class
JIS B 2220 | 5K, 10K, 10K thin, | Whole surface | A2, A4 70 @, 80
16K Ring 50, 70, 80
20K, 30K, 40K, 63K | Ring
JIS B 2241 | 5K, 10K, 16K Ring
Note @ Not applicable if a joint sheet with a thickness smaller than 3 mm
is used for gasket.

4.3 Aluminium alloy bolt

Table 6 shows the correspondence of materials of aluminium alloy bolts to flange

standards.

Table 6 Correspondence of materials of aluminium alloy bolts

to flanges
Flange standard Material
JIS B 2241 A2014BD-T6 of JIS H 4040

A2024BD-T4 of JIS H 4040
A6061BD-T6 of JIS H 4040

5 Materials, steel grades and property classes of nuts

Table 7 lists the materials, steel grades and property classes of nuts. However, me-
chanical properties of bolts with thread sizes M30 x 3, M42, and M42 x 3 specified in
JIS B 1052-2 or JIS B 1054-2 shall be subject to the provisions in JIS B 1052-2 or JIS B
1054-2, and proof load shall be as agreed between the purchaser and the manufacturer.

For stainless steel bolts of property classes 70 and 80, possibility of stress corrosion
cracking should be paid attention to.
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Table 7 Materials, steel grades and property classes of nuts

Classification

Material @

Steel grade

Property class

Carbon steel and
low alloy steel

SS400 of JIS G 3101

S25C(N) of JIS G 4051

S35C(H) of JIS G 4051

S45C(H) of JIS G 4051

Gr.4 of ASTM A 194/A 194M

Gr.7 of ASTM A 194/A 194M

Class 5 or higher ?
of JIS B 1052-2

Stainless steel

SUS304 of JIS G 4303 — —
SUS316 of JIS G 4303 — —
— A2 of JIS B 1054-2 | 50, 70, 80 of JIS B
1054-2
- A4 of JIS B 1054-2 | 50, 70, 80 of JISB
1054-2

Aluminium alloy

A2014BD-T6 of JIS H 4040

A2024BD-T4 of JIS H 4040

A6061BD-T6 of JIS H 4040

Notes @ S25C (N) and S45C (H) of JIS G 4051 shall be inspected according to JIS G 0404.
S25C (N) shall have a hardness of 123HBW to 183HBW, S35C (H), a hardness of
167THBW to 235HBW, and S45C (H), a hardness of 201HBW to 269HBW.

b “Or higher” means classes equal to or higher than the class indicated.

6 Combination of bolts and nuts

Table 8 shows appropriate combination of bolts and nuts.
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Table 8 Combination of bolts and nuts

Classification Bolt Nut
Material Steel | Proper- Material Steel | Property class
grade | ty class grade
Carbon steel and | SS400 — — S5S400 2 — —
low alloy steel SS490 — — SS400 @ — —
S5S540 — — SS400 2 — —
S25C (N) — — S25C (N) @ — —
S35C (H) — — S25C (N) @ — —
S45C (H) — — S35C (H) @ — —
SNB7 — — S45C (H) @ — —
SNB16 — — Gr.4 or Gr.7 — —
— — 4.6, 4.8, — — 5 or higher »
5.6, 5.8
— — 6.8 — — 6 or higher »
— — 8.8 — — 8 or higher P
— — 9.8 — — 9 or higher »
— — 10.9 — — 10 or higher
— — 12.9/12.9 — — 12
Stainless steel SUS304 — — SUS304 — —
SUS316 — — SUS316 — —
— A2 50 — A2 50 or higher »
— A2 70 — A2 70 or higher »
— A2 80 — A2 80
— A4 50 — A4 50 or higher »
— A4 70 — A4 70 or higher »
— A4 80 — A4 80
Aluminium alloy | A2014BD-T6 — — A2014BD-T6 — —
A2024BD-T4 — — A2024BD-T4 — —
A6061BD-T6 — — A6061BD-T6 » — —
Notes @ Materials having a higher strength at the service temperature than that indicated
may be used.
b “Or higher” means classes equal to or higher than the class indicated.

7 Shapes and dimensions of bolts and nuts
7.1 Threads of bolts and nuts

The standard dimensions for threads of bolts and nuts are provided in JIS B 0205-4.
Table 9 shows proper combinations of thread nominal diameters and pitches.
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