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Source of Material and Objsct of Investlgatlons

on July 28nd, 1942, Group Captain A, L, Johnson,
for Chlef of the Alr Staff, submitbted for examinatlon nine
sample specimens of SAE X¥4130 zeam welded Lubes, made by
Page -Herassy Tubes Limlted,

The semples were approximabely B inches lgng by
1 inech Q.D, x 0,048 inches tﬂi@k and were astated to have

rocolved the followling btreatments:
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(Source of WMaterial and Object of tovesbigation, conttd) -
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(1) 5 pieces 1ln the "as weldad ™ conditlon,
(2) 3 U pormelized after welding.

. (3)y & ? pormalimed and drawn alber welding.

W Tt wes veguested thabt the welds of the tubes be
X-rayed and tested in accordance {bub not necessarily in
compliance) with tests called fg? in Specification D.T.D. 367,
Hydraulic and drifting tests to specification T26 and & sUrvey

! _ of the hardness of the pavent and weld metals were also réqu@stadO
‘uacre Examimaticnz.

The tub&éAin the "as welded" condition had a glosay
fipleh snd were free from scale, while ths other heat=treated
tubes had o Aull grey colour snd the surface was oxidized,
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Hardness Teatas
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Vie1d. me tal s 49Q 454 235 255 21 217
1/16 in from weld 2
ma bad o 493 4565 284 2824 186 186
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The above hardness values were debtermined by the

Vickers method using & 30-kilogram load,

XEmseETEReORATLAR RS ETATS



4

e
o

Py ) P & &x; o =
Payaical Propertien:
Condition of 3 TN ¢ Meximum  see per cent jPer cewnl
tubing g in inches ¢ gbreus, @ proof stressgielongs-
3 ' 8§ Pe8,.i, 3 PoBo1l, s tlon
: g 3 : sin 2
3 3 3 - s inches
1y TR £ IR AN
spec, D I.D, 167 - 101,000 89,500% -
As welded s 1,008 x 040 B7 ,500 73,800 7o
Normallzed s L.O07 x QEQ 102,100 56,500 88,0
Normallzed 8
and drawn s 1,009 x 049 91,900 71,900 20,5
Drifting test 3 - 'alled Palled Falled
Flattening Test ¢ = Passed Passed Passad
Crushing test ¢ - Falled Pagged Passed
Hydrauvlic teat, 3
Pe8.i. H ‘e 10,000 10,000 10,000
EETINEY Ty & 3~ N PP A WY L AT (Sacruasteed
@

Yield polnt,

X~Rey Examlnation:

The Xe-ray work on the wdlds of these tubsoa was carrled

out by Mr, L, Ball of the Natlonal Research Councll,

All welda

on the nine samples X-rayed were found to be free from blow-

holes and cavities,

Microscopic Examinatlon:

Figures 1 and 2

respectively, the sitched structure of the parent metal and

show at X100 and X1000 magnificatlon,

Figures 3 and 4 shoew at X100 and X1000 megnification the stehed

atructure of the weld metal of the tubing in the "as welded®

conditlion,

condition,

o decarburisation of ateel was obhgerved in this

Fipures b and 6 show at X100 and X1000 magnification,

‘respectlvely, the etched structurs of the parent mebal and

Flgures 7 and 8 show at X100 snd X1000 magnification the

atehod structure of the weld metal of the tubing in the

mormalizing and drawn® condition,

\

Figure 9 shows, at X100 magnification, an onter

layer of iron oxide on the surfece of the tube in the normal-
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(Microscopic BExamination, conttd}) =

ized and drawn conditlion. The decarbed area of the heat-.

treated tube (Figure 8) is approximately 0,008 inches.’

Discussion of Results:

The welds of all the tubes were found o ﬁ@ satiaﬁ
factory. There was some scale on the tubes 1n heat-treated
condition, This 18 readlily explained as 1Lt was stated that
the tubes had been heat-treated in an oll furnace withoub
atmosphere acontyol. This condiﬁipn alao accounts for the
decarburization observed in the paf@nt metal (Figure &) afber
normalizing and drawing,

The physical tensile propertles of the normallzed and -
drawn tubing'were siightly under those given in Specification
D.T.D. 167, However, the tubloyg passed the hydraulic flattening
and crushing tests but falled %o pass the drifting test, The
hard spobs in the welds of the tubes in the "as welded” ocomdi-

tion wers eliminated in the heat treatment,

EntdTT by s nm sy

Conclusiong:

Tﬁ@ wolding technique used in the manufacture of
these tubes can be considered as sabisfachory,

The tubes falled to meet the Hensile properiles glven
in the specifie&tion,

A c¢lose control of the furnace atmosphere should be
me.lntalned in order to eliminate dscarburization,

It is8 recosmended that good pyrometrle equipment bhe
used in order to obtain the proper heat treatment,
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