RIIS-TN-83-1
UDC 621. 574:621. 791. 01

B3 K & Wb %E P oo il ' O

TECHNICAL NOTE OF
THE RESEARCH INSTITUTE OF INDUSTRIAL SAFETY

1983

7 v = TIEMBEOBENRTF CRRE
WIRER O R

Y= SN




7 rE= 75%&0%%%$1i§k@ %ﬁ@ﬁﬁ

' OA OB =

Investigation into the Fracture Occurred in a Welded Joint of
an Ammonia Compressor '

by Etsuji YosHinisa*

A reciprocating ammonia compressor for refrigerator was accidentally broken in start-up operation.

The fracture was occurred in the circumferencial welded joint connecting the flat circular plate to the

cylinder of the outlet-header of the compressor. Possible causes are studied in this report.

The following results are obtained through microscopic observation of the fracture surface of the flat

plate and through calculation of the stresses which had been raised in the welded joint.
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In the greater part of the fracture surface, granular fracture is observed macroscopically and
cleavage fracture microscopically. These are the characteristic features of brittle fracturf:.

In several parts of the fracture surface, which are adjacent to the inside surface of the flat plate,
there exist dimples accompanied by microscopic grains which are regarded 'as."inclusions or precipi-
tations. The existence of the grains indicates that materials of these parts are inferior and that
their strength may be rather low. . One of them is considered to have been corroded before the
accident, therefore it is concluded that the part had fractured under operating condition.

It seems reasonable that there had not been complete penetration in the welded joint and that
unfused region remained at the bottom of the joint for a considerable length, had caused stress
concentration in the neighboring of the fracture surface. ‘

Taking into account the stress intensification caused by the structural discontinuity in the joint,
it is cons1dered that both the thickness of the flat plate and the throat depth of the joint were

rather small.

From these results, the joint had not been well produced by welding and the local stress in the joint
had been somewhat high. Then it can be understood that the fragile part in the joint had already
fractured under operating condition and that a crack generated as a result of that fracture promoted

the brittle fracture of the header.

* Mechanical Engineering Research Division
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Investigation into the Fracture Occurred in a Welded Joint of an. Ammonia
Compressor

by Etsuji Yoshihisa

Technical Note of the Research Institute of Industrial Safety,
RIIS-TN-83-1,"1~10 (1983)

To investigate the cause of the fracture occurred in a welded joint of an
ammonia compressor -for refrigerator, microscopic observation of the fracture
surface and calculation of the stresses raised in the joint are carried out. Then
it is concluded that the fragile part in the joint produced by welding had
fractured owing to the high stress locally raised in the joint and that a crack

generated as a result of that fracture caused the brittle fracture of the whole
joint. (22 figures, 1 table, 7 references)



