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JAPANESE INDUSTRIAL STANDARD JIS E 4050 : 1992

Welded joints of aluminium alloy for
railway rolling stock—Design methods

1 Scope This Japanese Industrial Standard specifies the design methods for the arc
welded joints of aluminum alloy and spot welded joints used for the steel body struc-
tures and other welding structures of railway rolling stock.

Remarks 1 "Other welding structures”" refers to the part to which main compo-
nents are attached, and the components themselves are not covered by
this Standard.

2 Normative references of this Standard are given in attached table 1.

3 The unit and numerical values given in { } in this Standard are based
on the conventional unit system and appended for information.

2 Design instruction

(1) The design instruction of joints shall be entered in a drawing using the symbolic
representation of welds specified in JIS Z 3021.

(2) The instructions for welding method, the treatment method before and after weld,
ete. shall be given when necessary.

(3) The instructions on general common matters may be given in a separate form in
addition to being indicated on a drawing.

3 Base metal The base metal shall be as given in table 1 and table 2.

Table 1 Base metal for arc welding

Classification of base metal Classification symbol
JIS H 4000 A5005P, A5052P, A5083P and ATNO1P
JIS H 4100 AH0528, A5083S, A6063S, A6N01S, A7003S and A7TN0O1S
JIS H 4140 AB5083FD and ATNO1FD

Table 2 Base metal for spot welding

Classification of base metal Classification symbol
JIS H 4000 A5005P, A5052P, A5083P and A7TNO1P
JISH 4100 AB0528, A5083S, A6063S, A6N01S, A7003S and ATNO1S
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4 Welding consumables The welding consumables shall be as follows.

(1) Shielding gas for arc welding The shielding gas for arc welding specified in JIS K
1105 shall be used.

(2) Arc welding rod and welding wire The arc welding rod and welding wire specified
in JIS Z 3232 shall be used, and the selection shall be as given in table 3.

Table 3 Selection of welding rod and welding wire
according to combination of base metal

Base metal
Base metal

A7003 | A7NO1 | A6NO1 | A5083 | A5052 | A5005 | A6063
A6063 A5356 A4043
A7003 A5356 —
A7NO1
A6N01
A5083
A5052
A5005

Remarks 1 A5556 may be used instead of A5356.
2 Ab356 may be used instead of A4043.

3 Symbols BY and WY which indicate welding rod and welding
wire respectively are omitted.

4 The symbol which indicates the shape of base metal is
omitted.

(3) Electrode for arc welding The electrode for arc welding specified in JIS Z 3233
shall be used.

(4) Electrode for spot welding The electrode for spot welding of which the material is
specified in JIS Z 3234 and the shape is specified in JIS C 9304 shall be used.

5 Calculation of load and stress The calculation of load and stress shall be per-
formed as follows.

(1) The load which acts on joints shall be estimated based on clause 4 of JIS E 4047
and shall be calculated based on 4.4 and 4.5 of JIS E 7105.

For the load which acts on joints, the distinction between the load which does not
need to take the fatigue into consideration and the dynamic load which needs to
take the fatigue into consideration shall be in accordance with the agreement be-
tween the purchaser and the supplier.

(2) The stress calculation of arc welded joints shall be performed in accordance with
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clause 5 of JIS E 4047.

(3) The load calculation of spot welded joints shall be performed in accordance with
clause 5 of JIS E 4048.

6 Allowable stress

(1) Allowable stress of base metal The allowable stress of base metal shall be as fol-
lows.

(a) The allowable stress in the case where the base metal is subjected to the load
which does not need to take the fatigue into consideration shall be as given in ta-

ble 4.

(b) The allowable stress in the case where the base metal is subjected to the dynamic
load which needs to take the fatigue into consideration shall be in accordance
with the agreement between the purchaser and the supplier.
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Table 4 Allowable stress of base metal
Unit : N/mm? {kgf/imm?

Division o Refer- | Allowable ten-
Tensile |Proof sile stress () |Allowable

~ ence 3 a
Baso metal |0 Plate thicke [T BGSS - aue (o Alpwablecom eing stress
ity | ness (mm) # B0 )
. Over 0.8 up to
JIS H 4000 | A5005P 0 Over 0.5 up 110{11.2} | 35{ 3.6} | 35{ 3.6} 23{ 2.3) 13{1.3)
H12 | Over 0.8 up to 120{12.2} | 85{ 8.7} | 84{ 8.6} 56{ 5.7} 32{3.3}
and incl. 12
H32
Hi4 |Over08upto |135(13.8) 110{11.2} | 95{ 97}  63{ 64} 37{3.8}
H34 and incl. 12
4 or over up to
AS5052P 7}.11.12 and incl. 13 195{19.9} | 110{11.2} | 110{11.2} 73{ 7.4} 42{4.3}
Over 0.8 up to
0 and indl 75 175{17.8} | 65{ 6.6} | 65{6.6} 43{ 4.4} 25{2.5}
Over 0.8 up to =
Hzg | Over 0.5 up 215{21.9} | 155{15.8} | 151{15.4} |  101{10.3} 58{5.9}
H14 |Over 0.8upto |235{24.0}|175{17.8}|165{16.8} |  110{11.2} 64{6.5}
and incl. 12
H34
4 or over up to . .8{4.
A5083P H112 and incl. 6.5 285{29.1} | 125{12.7} | 125{12.7} 83{ 8.5} 48{1.9}
Over 6.5 up to
and inel. 40 275{28.0} | 125{12.7}
Over 0.8 up to -
0 (a)nd 0.8 up 75(28.0} | 125{12.7)
H32 ar:’g‘;[?éf ‘2‘?9@ 315{32.1) | 235{24.0} | 221{225} |  147{15.0} 85{8.7}
Over 2.9 up to
Over 2.9 up 305{31.1} | 215{21.9} | 214{21.8} |  143{14.6} 82{8.4}
- 1.5 or over up to <
ATNOIP T4 and incl. 75 315{32.1} | 195{19.9} | 195{19.9} 130{13.3} 75{7.6}
JIS H 4100 | A50525 H112 — 175{17.8} | 70{ 7.1} | 70{ 7.1} 47{ 4.8} 27(2.8}
0O
A5083S H112 |130 max. 275{28.0} [ 110{11.2} | 110{11.2} 73{ 7.4} 42{4.3}
A60633 TI 12 max. 120{12.2} | 60{ 6.1} | 60{ 6.1} 40{ 4.1} 23{2.3}
TS 12 max. 155{15.8} | 110{11.2} | 109{11.1} 73{ 7.4} 42{4.3}
A6NOIS | T5 6 max. 245{25.0} | 205{20.9} | 172{17.5} 115{11.7} 66{6.7}
gl‘ﬁl‘l‘)'zup toand [995099 9} | 175(17.8} | 158{16.1} |  105{10.7} 61{6.2)
AT0035 Ts 12 max. 285{29.1} | 245{25.0} | 200{20.4} 133{13.6} 77{7.9}
ATNOIS | TS — 325{33.1) | 245{25.0} | 228{23.2} |  152{15.5} 88{9.0}
JIS H 4140 | A5083FD | O — 275{28.0} | 120{12.2} | 120{12.2} 80{ 8.2} 46{4.7}
H112 | 100 max. 275{28.0} | 125{12.7} | 125{12.7} 83{ 8.5} 48{4.9)
100 max. (1) 275{28.0} [ 110{11.2} | 110{11.2} 73{ 7.4} 42{4.3}
ATNOIFD | T6 100 max. 335{34.2} | 275{28.0} | 235{24.0} 157{16.0} 90{9.2}

Notes (1) Either F=0s or 0.708, whichever is smaller is taken.

(2) on= -
T s

_F
(3) Tal = %

where S': Factor of safety, and 5= 1.5.
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