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1. Scope

UDC 629.4.02:669.14.018.8:621.791.052
JAPANESE INDUSTRIAL STANDARD

Welded joints of stainless steel for railway rolling stock
— Design methods

JIS
E 4049-1990

This Japanese Industrial Standard specifies the design methods for arc welded and spot
welded joints of stainless steel used for body structure and others of railway rolling stock.

Remarks 1.

the body structure, but not another parts themselves.

The term "others" mentioned above covers so far major parts to be equipped to

2. The applicable standards of this standard are given in Attached Table 1.

3. The units and numerical values given in { } in this standard are based on the
traditional units and are appended for informative reference.

2. Indication of Design

The indication relating to design shall be conducted as given in the following:

ey

pressed by symbols specified in JIS Z 3021.

(2
3

3. Base Metal

The base metal shall be the following two steels:
(1) SUS 304 specified in JIS G 4305 and JIS G 4307

(2) SUS 301 specified in JIS G 4305 and JIS G 4307 of which their chemical composition
satisfies Table 1 (hereafter referred to as-the "SUS 301 L") and the mechanical proper-
ties meet Table 2, although the mechanical properties will vary depending on processing
or heat treatment conditions.

The indication of welded joints relating to design shall be described on a drawing ex-

Welding practices and treatment methods prior to or post welding should be indicated,
as necessary.

General and common matters may be collectively indicated on another document than
the drawing.

Table 1. Chemical Composition of SUS 301 L
Unit: %
C Si Mn P N Ni Cr N
0.030 max. 1.00 max. 2.00 max. 0.045 max. 0.030 max. 6.00 to 8.00 | 16.00 to 18.00 0.20 max.

Table 2. Mechanical Properties of SUS 301 L

) Letter symbol for

Type of processing Svmbol Yicld stress [ensile strength Elongation railway rolling
or trcatment ; v N/mm? {kgf/mm?'} N/mm? {kgf/mmz} % stock (Informative

Reference)

Solution treatment - 215 {22} min. 550 {56} min. 45 min. SUS 301 L-LT
%— 11 345 {35} min. 690 {70} min. 40 min. SUS 301 L-DLT

RE 410 {42} min. 760 {77} min. 35 min. SUS 301 L-ST

Temper rolling =
-i'— I 480 {49} min. 820 {84} min. 25 min. SUS 301 L-MT
3 685 {70} min. 930 {95} min. 20 min. SUS 30! L-HT
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4, Welding Material

Welding materials shall be as follows:

(1) Covered Electrode The electrodes used for covered arc welding shall conform to JIS
Z 3221, and the combination of base metals and those electrodes shall be as given in
Table 3.

Table 3. Combination of Base Metal and Covered Electrode

Base metal

Base metal SUS 304 SUS 301 L

Covered electrode

SUS 304 D308orD308L D308 or D 308 L

SUS301L - D308 L

(2) Bare Electrode and Wire The bare electrodes for tungsten inert-gas arc welding and
wires for inert-gas arc welding using a consumable electrodes shall conform to JIS
Z 3321, and the combination of base metals and those electrodes shall given in Table 4.

Table 4. Combination of Base Metals, Bare Electrodes and Wires

Base metal
Base metal SUS 304 SUS301L
Bare clectrode and wire
SUS 304 Y 308 or Y 308 L Y 308 or Y 308 L
SUS301L - Y 308 L

(3) Another Welding Materials The electrodes, materials of electrode and shielding gas for
welding shall be as given in Table 5.

Table 5. Electrode, Material of Electrode, and Shielding Gas for Welding

Welding material Applicable standard Welding method

Electrode JIS Z 3233 TIG arc welding

JIS Z 3234, provided that shapes and dimen-
sions shall be as given in JIS C 9304

Shielding gas for welding | JIS K 1101 and JIS K 1105 TIG and MIG welding

Material for electrode Spot welding

5. Load and Stress Calculation

The load and stress calculation shall be carricd out as lollows:

(1) The load applicd to the joint shall be assumed according to 4. (Load) in JIS E 4047, and
computed based on 4.4 (Test load) in JIS E 7105 by using the above-mentioned assump-
tion.

(2) The stress calculation for arc welded joint shall be carricd out according to 5. (Stress cal-
culation) in JIS E 4047.

(3) The load applicd to spot welded joint shall be as specified in 5. (Calculation of load ap-
plied to the joint) in JIS E 4048.
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