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Examination of X4130 Tubes 
Manufactured by Page-Hersey Tubes Limited, 

Materlal_a!-Id_gbIL9ct_of_Investigation: 

On July 22nd e  1942 9  Group Captain A. L »  Johnson e  

for Chief of the Air Staff e  submitted for'examination nine 

ample specimens of SAE X4130 seam welded tubes made by 

Page-Hersey Tubes Limited. 

The samples were approximately 8 inches long x 

1 inch 0 0D 0  x 0,048 Inches thick and were otated te have 

received  the  following treatments:. 
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(solaa^oe of mat©7°:ial and Kjoc,t of investigation, conted) -

.

(1) 3 in the W weideclrP cs;xzditiom

(2) 3 ra xaox°a^^aliaed after weï.da.ngo
(3) 3 re no^.y:ilizec'I and d:.rfa.;^^a after we1ding"

It was ve4j2^ sted that the welds of the tubes be

x-raycd and t^sted In accordance (but not naGesaar_1=^y K

compliance) with tests called for in ^peciâ â.cation D.T.D. 167n

Hydrsul 10 axac3. Q if Ûing tests to '3p;^cificai,ica.z T26 and a survey

of the ha^.^Kess of the parent and weld mtalv were u1so vaMatod^

Macro Exarninat^ n g

The tQas in the °9 as w,ld ed" Condition had €a 810POY

finish and were free from sc^al^ g while the otho-,r beat-tt'VeRtOd

tubes had a dull gray colour and the surface was ox9.dized.
V

I

HarMans TWOd

> ^ ^
r ..^ar?.^^^^

AS WEIDED NQRMLIZ^.^% AND

DRAWN

0

, ,^,:m f

,„ ^^^xâ^3 git^l^éx5^^3^A^^a3:;^3^^^iciam^:1>

Location of Reading ç a by by . ^ bŸ'.

9 3 00wo.1. - â LIobtiV Wvm 4!\JMMo

s,3. oa Sion ô

Weld. Atal
1%16 In fa.=om weic.i,

T11C-3'Ûal

in, from weld zn.eta.l.
_^^ ;B e? rr SP
.*3

° r^ Y)^ CJ

49t^ 454 235 ` ^^̂Je^ c,..4. t r.2^17

493 455 224 224 186 186

167 107 204 204 163 165
145 145 205 203 182 132

The above hardness values were d^ terT}2^..̂ .md by the

Vlokars method using a ,3Urkllugrm luad.

R.,_r.:^..^...^
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}'A2.,ÿ^:^.^k^a:^'^1^ba.^f;:î.c9;^a^_ ^.-^,^C,£^^.,. ^.,.. ^ ^^....,,r_t._s^

Y

^^.,-.^,•<,^.,,,,^._.:...,:..s,..,,.n„m,<,u m, . . .,e,^. ^
é^^ti:mi

,a,^-. ,
^ ^^^.^'•.

tubing ô in inches g MOOS, ôpa^noof s^^ressQelcanga-
; ; v o^ a^. o s a^ '^^ o^ o â^a^.^a:f^
. ; s in 2
s s ° s inchas

n;.iA,"i° :.sKl7.^ie2±'^(^:ÆC•nSc^a:^_^s.:FL^S^;irlnrs.;.3 r:^is'sv,,.G£;^r.:!t?r.:tc•5:.v.r^.sG,}.^.,;z^ur,Eax.^^^:,Y^3;5^:a'^n^-^Sr.»S?f.,7:;â.54F3,ar=_ti^c?'^-^• va€:rr^.nL^i^.s ^tr^a*â^-r,s^^ctv^ia^^tAac3Fî:_,i.=.f

SpecoD,ToDo16'1 g 191 a 000 sq'50e -
As welded n 7. oGw X 449 87V500 73fl8tJ® 7p5
No^â.ia^aed g 1007 a =0 102,100 569500 22.0
Narma2.:i, zed. s

A7.7.d. dr^,•^wn 1009 z NO 91,900 719900 t'd6.7 p j
Drifting test s Failud, Failed Pa3.:I.cr1
Flattening Test ô Passed Fasoed. Yassed.
Crushing test Fal7qed i''assed PaAssed
Hydraulic teatL s

Po'qo:î° r m 109000 10300Q ï09000

:®^..'t'aF3^n^ <..̀5:.^^.o^.^,n's93.^.,1:^a^^:^.:,^,^vv.^•:.^'.^.f:^G :̂ °^ ^,Tû.:n-^...,^.i,^_.,^,...u,^-.._..e..,.'^.:;i.:.,^,....^.A^..^,,.^.,.,.,^.. _ _ r^.^•;Y,n :",11Css..,_-,_.::.^^ -̂ ^^°L;^F'^"'-:ai

0 yâ.eld po:S.Tat°

V

L--Ray gF^az^I n at I on ^

The XUr,ay work on the w61.ds of fi:ha^e tubes was carried

out by Mm o L. Bal..^. of the Vf'raipa,.al Research OoiuicY10 All walda

on the n:ti.m saM:l,es X-^.^ayed were foiaza,d to be free from b^ow-

ho1.a s and cavitîes°

F'igurea I and 2 show at X100 and X1OQO ra^^^ificationF

respoct:Lve-J_y9 the etched stsr•i.aatuTo of the parent metal and

Figures ë..̂ and 4 show at XIO>t:a and 'ti1000 xna;nifT.eation the etched

structure of the weld mtal of the Ming In the "as welded"

ciranditi©rao No decarbirization of steel was Vaarved In this

condition p

Figures 5 and 6 show at Wt?O and X1000 magnIflaf.^tians

rospGctivolys the etaWd structure of the parent metal and

Figures 7 and. 8 show at XjCaQ and âs:1000 m^^nifiaatâ.on We

etched strueture of the vrold nota! of tie tubing'in the

Nox°mr^lizing and dramsp condition.

Figure 9 showaa at nCft.a m,^^nifi^^tian,, an outer

lapr of Irorz oxide on the surface of the tube in the normal-,
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(M3.cr.oscopic; Emn1inaüicxn, cOMO)

Izod and drf.c'Rii ccanditionp The decarbed area of the Mat-.

treated tube (Fig1A.ec^ 5) is appa czxima tel,r 0o008 inVc^ o, ,

^ Discussion of Results:

The welds of all the tubes were found to be srztisa

f'actoryo Thare was some scale on the tubes In heat-treated

conditiranq This Is reaci.ily explained as It was stated that

the tubes had been Mat-trc,a.tud in an oil %mar..o without

atmosphere ocantrc.l, This condition also accouFA$,s for the

decarburization observed In the par ant metal (Figure 5) after

normalizing and drawing,

The Msical i.ensi:,Le p^^pertleo of the normalized and

dram Ming were slightly sa.;'ido^^ 'tho^^ given In Specification

DAoD. :iL6"1 a Howcvet° athe tubin passed We Wraulic flattening

and crushing tests but failed to pass the drâ.^ting testm The

h.ard spots in the welds of the tubes in the as we1.ded" cmc7.l-

tion were eliminated In the Mat t2.^aatarze:xak

Con.clusio , s''.

T.h^,^ wold:2.ng taebRique used in the manufacture of

thase tubes can be ccanetclered as satisfao tox9yo

The tubes failed to u^^et We tenslla properties given

in the spec ific;ation,

A close omtrol of the furnace a tmeaspero ahould be

maintained in order to eliminate decarburizatiozzo

It Is recommended that good pyrometrio equips^ior^t be

used in order to obtain We pra^.^er heat treatrnent,

M8: M.
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ricure 1. 211-,Z1:-'e  2  

X1 000 X100 

Figure 3 .Z.ire  4 

X100 

-  page 	 - 

X4130 Steel Tube No, 1,  showing 
st=turFUr  parent  metal in the 

gas welded" conc.:titian. 

X1000 

X4130  3eel  Tube No. 1,  showing 
structure of wsld raetal  in the 

"as welded"  condltior. 

_uchant.: 	Soluticm of 2  par cent 
nitr Ic ar.j.d in  alcohol. 
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X4130 Steel Tube No. 3,  showing 
«irrürt=fu 	parent mFtal  after 

Onormalizing and drawne 

Ligmt_7 

X100  

Figure  8. 

X1000 

X4130 Steel Tube No. 3, showing 
illITZEFF-3-rîirrgi-e1 after 

0norma1izing and drawn." 

Etchant: 	Soltion of 2  per  cent 
niJ-ric acid in alcohol. 
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X1 00 

X4130 Tube  No  3,  showing scale 
after normalizing  and drawing. 

Unetched„ 

NBB:GHB, 


