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Examination of Welding Failure on a 
Gessr1a Aircra:ft Cont1"'ol Elevator Walklng Beam. 

Origin of Reques~: 

On March 5thp 1942, the Department of National 

Defence {Air Ser7ices), Otta.~·al) Ontario, subml.t t ed for 

examina tion a cllp lai.Hüed: 

:,_:;/c A. Ferrier 
Ref. Dl9-Casutlty, Red. 
C~ane 7717 {No. 4 SoFeT . S.) 
and Uo. 2 ·r.Ct Signal T 961, March lsto 

R.. J o Gra:::it • 11 

Thi1 pP..r.t ls shown in Figure l. 

Ace )r,rpanying thl s we.s a contrül elevator walking 

beam, Part No. 32309, t;aken from Cessna No. '7658, and further 
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(Origin of Request$ cont'd) -

identified as Section Nü. 26. CA, Ref No. NlV•ll. 

This partis shown in Figure 2. It is evident :from an 

examinatlon of Figure 2 that the clip in Figure 1 1s a 

part of a control elevator walking bee.m. 

It was requested that the weld joining the clip 

to the main body of the walk1ng beam be thoroughly tested 

and examlned, the testing to consist principally of apply-

1ng a tensile load to the clip at an angle of 51° to the 

- main body of the we.lking beruno We were alao requested 

to examine the loose clip supplied {Figure 1) to ascertain 

whether or not this broke off because of faulty welding. 

Physical ~esting: 

Two small portions iere eut out of the broken 

edge of the loose clip and mour .. ted. in bakeli te for hardness 

tests and microscopie examination. 

An average hardness value of 259 Vickers was 

obtained, using a. 5-kilogram load. There were no distinct 

hard or soft areas. 

The weld on the complete control elevator walking 

beam was first subjected to x~ray exa.minationo The work= 

manship and cleanliness seemed to be normal. In order to 

make this examination, it was necessary to eut off the 

lower end of the beam so that the films might be inserted 

inside the tube. 

A special jig was constructed to hold the beam 

for tes ting O This is shovm in J:'igure 3. For the actual 

test the lower half of the beam v1as not used but was re

placed by a solid steel rod which was driven up into the 

upper part of the beamo Additional clamps were put on 
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(Fhysical 'l1czti1 _,, curt 'c'; -

ebouc ~ inch O"l c-L -;le... si·le oJ..' tne c:.ii_::. J.
1 ie ~ oac \1as 

appl:i. ed t nrou~1 a 7 /~6-t ·1-:fr1 è.iP'!l<i:- tor drill. rite ::1 pi11 

i,icro _,co .c Ex1.1i 1..,i.on: ______ ,____ .. _ -------' 

magni ic"tion sriovJL"'; f a ,.,,, J 1-..... ., , ol' slaE., cont ?.in i.nr; so!l1e 

DiSCUdSintl of hvs~lts: --- ----- ·-- -----
'l'r.e :::irr..plc 01. •r J.d:i.n,_ ùonc on tl o •;O"1pl0te cont1°ol 

elovator \<;al ki.., 1:3r-. 1 J.s ,:,do Jt .:'orms cne oi' the s'tron[,est 

i:ntc l:-... Œdnc ss o' th:1 r.,etal adjacent to the weld 

thcreforE1 1 r t ,e r>eason _bls tr exp, et tha. t faiJ..ur'e had 

occurreà bflcv.1Js .)f a brittle 1- Brd wel::L 

failure rJ.1.y 11'.lV _ t .11 ::;n pla<JG ar d ut wlrn:, r o.:.nt :n the v;eld 

thi s .rai ure ;')CC1:.rr-e·1o , vid.enc e cf d" ;:•ty \'JCld · ne :.s 

clearJ.y ·c.Lsiblc :.n tl1e sleg .:.,· c-lu..,ion i11 T i[:,t1r0 4. 

F1.gu.re 5 <ihc'\.~: Lt.at the ,•a~e te which tn .... .J sla.s is at·:acbea 

rmrtensiti.e ~.truct.1 ... ) ,t;)re:,sex,.t :.n th.l sut•f~ee mcta.l of the 

clipo 
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Conclusions: 

l• The weld jci.ning the clip to the control 

elevator walkin0 bes.m in the cornplete as"'embl tested i 

satisfs.ctory. 

2. I11.croscopic examination of the area where 

failure oc~urred in the loose clip reveals evid.enr>e of 

dirty welding. 

3. r.:lcroscopic examination of the o.rea where 

failure occurred in the lo se clip show:3 that failure 

took place between the weld metal and the clip. 

4. There is no efidence that failure occurred 

be eau.se of ha.rd bri ttle weld me ta.l. 

HVK:GHB. 
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Figure 1. 

Broken Clip (natural size) tagged as follows: 

"fic. Ao Ferrier 
Ref. Dol9 Casualty, Red. 
Crane 7717 (No. 4 SoFôToS.} 
and Noo 2 ToCo Signal T 961, March lsto 

Ro J. Grant." 

Figure 2. 

Control Elevator Walking Beam. 

(~ actual size) 

Part No. 52309 
Taken from Oessna No o 7658 
RefoNO. N/V-1/ 
section NOo 26.C 0 
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Figure 3. 

J1g for holding walking berun for testing. 

(¼ actual size) 

Figure 4. 

. - : \' . . 

-·: . ... 
\ 

t -1' \ 

Photomicrograph X200, 
as polished.9 sho'ving 
fragment of slag on 
metal-weld interface. 

. Figure 5 • 

Photomicrograph, X200. 
Same as Figure 4 
picral etcho 
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figure S. 

Photom1crogr-a.ph$ XlOOOg 
of slag found on metal
weld inte1"'face 0 
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