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Yhe aim of the present investigation is o compare Lo

pact favigue life of different component welded Jjoinis o .

calis utilized in railwey wagon underfrane. The inlormncion

Cdlelder from this comparative investigntion 15 i i
ipely the designer in choosing the best joint for cericin funa

cloring,

Joints of underframe of rallway wageon are subjected 4o
cuoplex conditions of impact loading curing service. s

this fact, the present investigation covered two ty:

{v

/:'\
"
C

2t which aprroximately simulate the leading conditions of

iazon underfrane.

(n)} Vibratory impact load tests super-imiosed or
steady one carried ocut on usually adonted

Joints of crogs and lor

—
Lo
4

frame as well as susiested jointy with
fzrent shape, siwe ard Filletewsic oonn

bhese tests were carzricd oul On ur O

testing machine,

1, e do T T R A T P R T
2 rotollic impocht lo-2d bects corriod cut on

oy vy i e - o o Tra v b (v war bk FERE

crank nress on varlious Jolabs with i
e P - Ia} . it

Srapes and size as well oo 4if i i

Central Library - Ain Shams University



vii

“Me stresses selected for this comparative study are

foonn 19 to 22 Hu/sq mm. which are relalively hiph ve

noosens Lhe severe working condition of Joinugs during

The present investization led to the following con-

(1) Stressing under the two different impact loac-

in: conditions yielded similar commarative re-

(2) Gradual change in shape of joint by inuroducing

sriarcular or crescent-shaned [ usses nlates bei-~

veen flances of longitudinal zno cross Leons wal

found to improve significantly the i

Hveeh oti-

cue 1ife of welded joints.

() ddmination of filleb woids foon Leoslon

Chund Lo imerove Phe dmonct foiliue 1 o
vwelood dointe. Desi nces moy be looced Go Lo

soodyece fitlet-welds in longion wone: Anonrdn

Soeove.. Pa inbeosvein o Lrios ks o 00 grean e
o aved susseh plates bolwern webs ol longsiuudie

fa

eross ben:. This imuprovemenl - oo

vioue life of doints is duc o belsew Srao i

Central Library - Ain Shams University



(#) Relicf of sceumulaticn ol welds fron tensicn

\

zone by we. . 'n; a cross—osean ol less helgnt

i

than los itioical beam at a coslvion zomoto
Irom Lension wone wWag ioune Lo improve Si, ni-~
ficantly the impact fatigue life of weldeu

Jjoints,
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oo waEons are known to be subjected o wn extiro-

tes aoee of dinamic leadling during servicc., TELS
1 S e factors which affect its fatipue nroperivlies
bl neratures and corrosive environment eiicer s

nnIrLe S Tn addéition to slizht displacsment of

[ AR
N L o

1 wnen béing under zcbion, the vehic .o 18 ac

,
pipmsoidal motions,( ) as follows

vertical oscillation of the centre of fraviiy

whe whole suparstructure,

P o4

-
J

o Piteiin: of bedy itself due to rail maps.

% votion related to bojies and transmittoo oo

Pre Tast one 1s known to be of smaller annliude than
-

cipot fwo but of higher frecuency. The transnlssion ©

9 -

o Le orhe body of railway vericles with altl iyned

Sire freouoncies causes fatisue fractures 1n supsr-
;s ;7 Lab rolling stock dn rolivay. Such nocon d
f et rolled loading of wagon underfrane on trock

Cree ombed by two defined 1oadin: systems as rollows

v srator: impact load superimposed on Steaty

Lk

sno anclied with hydro—mechanical fatipue test

il

i rachine.  This aprroximabely simulates e

Fio b kind of loading,
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4 repeated metallic impact Toad apolizd tnrou

[

s crank press to imitats the action ol rail

separations., Both loacing conditions had Tne

same maximum stress level which range  fron

1022 Kp/ sq mm, which reprezents eIIC LG L auT

+he
!

LJEIoh

of practical loading oub have

test pature in order to get useful commarative

results in a reascnable time.

‘he need to lacreasc pro ressively the

oo ol vehicle, the speed of running besides owtalnin:

net oeco omical working condition of wagon incresses ranidl;

2 probubility of fracture due to fatigue. The study of

“abicoue behaviour of welded frame is of great imnortance

in

2

~iar to determine the safety and ontimum life-time of oo

-urning structures.

oo osofety of underframe under static looin
s oeen e assessed on a basis of static gtvoens
e mno maberial essily obtained frow static tenin, T
noeoh e corditions there are no similos &
oo unaen beilween carrping capacliy of Jjolnts ars ourtni’

vl ies obboinec for the material from labtlqus ~ooi.. FRAES

rome of welued frame under inpact loading ComiiTnol

kP

(;

Seoonadosd on the resalits of fatisue tscts SRIO N

sro4 poosotr oo of vrcerfrane or on nighly
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e AR

we regards the component parts under inveztipation,
present work deals with several types of joint wnich
o e foboicated followlng an averaze commercial practics
il Sested uncer impact loading. Meanwhile, the welued
“ainve were both shaped and sized with important aconomnici

consiceration.

ue to the fact that intermittent welds creste un-
Liraiie offects compared with continuous welds, bthe pre-
~on= investigations covered the study of the variations of
ve posivion of such intermittent welds when snec’ally sha-

Led cusuet plates Jjeoin the longitudinal beam to the cross

nhoan, ThHUS resulting in the variations of the stifiness of

“ma information pielded from the present comiars’ive

covcs noe intended to help the desipner in choosing uoe

2

e osriats joint for certain functioning and worizin oo
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hig 1 sticati is bo deberning tha
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CHAPTER T

REVIEYW COF PRWVICUS WORK

. Introductory :

o

s1s with the studics cboun the Tati-

i

3

in chaplter ds

~

£

eiornance of Weldment, wnich are staved by different

c

s

of fTheir exreviments.

Wold craclks have been known Lo appear in more tian

2) .. ..

croun.,  Mstskvich édivided btnem iic fhree malin

, warsm ana cold,

g P - =1 - o - 3 + oy = oy
s wnernn tho nzas lrivioauca:

F R I r . R A E PR e
L f,‘,'_‘-itl,;\a ' ‘;Ol’\- CIrnC s LolMnieu T 1 GRS I G R -E
DI s EEg e B Ry I T

i OO, e 8 seted Lthabt ool cragizg i 0T

o rrovar weldins bechnigue wag followes ol occial. s

in tvnes of weld cracks, cracks which vers Situ

“oo weld mesal and generall; associatoed with tihe qusl.ony
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i1ler meterial or eloctrode. These types of cracks

4

e Jepencent upon the welding concltilon; various nefechs

-+
7

¢ oo inclusion or blowholes. the other types oi cracks

a_d
b

. nse situated in parent metal originated in heat
7 [

o
I8

Ay et o0 wone or junctlon zone and associated with the w

L

o

apllity of the material or with various embrittling

(%) s .

recordea that taere vere TwWo Cconnon

—
&)
3
ct
(@]
3

iy

10, C’U.I'ne:;f
rveen ool weld cracks whose size was lerpge enouzh to be

ny non-destructive cxaminatio . Selidification

[

el st -~

sooorred in metal woile it was hot and 1in plastic

or;  cold or har. zone cracks wihich occurred in heat
20

. . (o0
Stiseled wone after the Jjoint has been cooled. Weclk ™ otu~

o tropsverse contractlon and reschbion stresses in ©oTh-

e

( ]
CD
o]
[l
o
=

1 0 ild steel-nlate due to variation oF SDE
wooingg processes, A cons iderable scatter occurred in resals

Cionbical specimens., The investizator concludedt thatl

weor usins snall electrodes and low currwent caused raealer

~y
{

“han the deep vpenebratblon rocedures. B

nd to Be much greater near the weld and al toe

clooe Bine cracks wers found in firss run

s oune where low current proce.ure was used,

mder cyelic loading condition man:; investl, atlons wene

- L3 I 2 ey - - fe 3 D | s
~o e pui by different invesTipgators Lo stud; ntasns
.
(=

=)

e - gefects on fatigue performance Of weldamento, Weod
e oloced thabt under state of repeated looding tae very mion

sioeon coacentration produced L weld dafects mi, ht resuly 1r
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