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(Origin of Problem and Object of Investigation) -

sircraflt sections at CreéawelleOﬁeroyg Montreal, Quebec, '
Infofmatibn glven at that time, and further
conf Llrmed by'a'letter (Fil@ MO 902m58wl94(AMAEaDAE)) dated
July Brd, 1943, from A/C Ao T. Johnson, For Chief of the
Alr Staffa ﬁep&rtmﬁnt'of ﬁatioﬁal Defencs fdr Ay, Ottawsa,
'Ontario; stated that trouble hey besn Qnaountered'in rolling
those strips in-the'"as f@éeived“i(fully agéd)‘condition
to form Zmaeetionﬁa bscause of aracking'along the boent oorte*s
in the processing. | .
Tt was further stated that thes&tdefects were
ohserved only alfter the productlon of a eon%id@rable guantilty

of apparently "good" sectlons.
parently "g :

An investigation was vequested to ascertaln 1f any ’
metallurgical reason could be found to oxplalin the erratic .

performance bf the meterial snd also if‘the differenﬂ'lots
- of the suhmitted'materiﬁllconform to the requ&raments of
the Britlah Specificatlon D.T.D» 870.

1% was alao‘desirea that fhe prmpertieé of the
materiol, after réheatimg and quenching but 5efore ageing,

be investigated.

Degcription of Materles

ey

Table T 1lsts the submitted material, including,

ldentification marks of each Lol as well as the lolh numbers

glven In these Laboratorles for essier referencs in this '
reporcy, - o : | . .

(Continued on next page)
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(Desoription of Maberial, cont'd) -

PARLE 1.

DU T Rt T WA

Lot Heat Treatwment  Drawlng Typo Thi 100&8 ine
Noo . Ratoh ) NO . '

HDEMZ 28 A 5039  atrips 0.065
HDAVY 5 8669 I8 - 0.082
PURY B 0048 " 0,054

HDAUZ B Y8 J “ 0.063
HDROE B Y8 P u 0,063
HDATY - Bow047 Coll 0,063

e R s NEOR S BAVE o

DAY T . _ B 204% Rolled Z-ssctiong 0,065
TDART - Goil 0,069
HDAMY o - Rolled Ze-peeblong  0.068

i
o

HDAMY - Strips 0.065

-

fots Nos., 1=8 sre representative of materisl which

. was sald to be unsatisfactory, but no sectlons rolled flrom

these materials were gubmltted.

Lot No. ¥ gonslets of good rolled Z-sectlons, and
Lot No. 8 was'tak@n from the same hatch befors rolling.

Lot No. 9 represents badly=-cracked rolled Z-gsectlons,

and Lot No. 10 the same material before rolling.

Tn thias inve stigation the material will be identifised
by the above lot numbers only.
Besldes the above listed materisl, some pleces of
other craclked gecticns wers submlvted farAgeneral informative
purposes but these were not further investligated.

I lnveatlga izu the design of the rolled Z-sgsctions,

&

the lollowing ratios between bherd radius and thicknéss of
material were foundg

Good Z-Seoctlon (Lobt No. 7} -

i

Oubalde radius of wend = 3.8 x thickness o

Inside i " R 2.8 = "

sevtion
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o
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{rachksd Z~Sauflon -

Oubzide radiuvg of bend =
Inalde i t i =

thiokneass ol seaction
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Gracled R1eht Arglo o .
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Cubside radlus of hand = 2,6 x thicknesa of section
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Chemloal Analysis:.

Table IU glves the regults of chemlcal analysis -

of the submitted samples (one for sach lot):

TABLE TT o
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MECHANTCAL PROPERTI oS

Tenslle Tegto =

Table TIT shows the results of tensile Lests on
semples "as roceived"., The tensile test specimens {(0Q.5-inch
wide) were oub 1ongitudin511y from the exawmined samples.

20l WO . 0.1% Proof Ulbimete Tensile  Elongetlon, per cent
T Stress, Des.d, StreEs, Pofols n © in. 3 In J ino
mepenmaittsiEraemsyn cenecErmarnebeasaererss BT R e SRR A e
1 55,600 85,600 B 18
2 53,750 73,700 R4
8 o 56,200 T, 860 o8 17
4 55,500 71,000 A &

33

1 <3

el

Xt

e . S &2
5 B4 ,500 73,500 18.5 20
& 54,850 71,600 1Y 20
7 54,700 72,500 18 20
8 55,600 72550 18 23

Wi o

9a® 51,200 68,100 12,5 19

op® 49,080 70,600 S 18

10a BL,250 71,250 1.9 , 22

10b 51,2560 59,350 18 21
SR RpiATS e e e A S N D SR R R R AR TERER

P oracked Zescctions,
The requirements of Specification D.T.D. &70 sre

as follows:

0.1% proof stress = Wile, B9,200 DeS.i.
Ultinate tenaslile

atress e win., 62,720 p.8.i,
Dlengation in 2

Inchaes w@ min., 15 pewr cgent,

Table IV shows the results of bensils tssbs which wsre

P

3

carried oub 30 minuteg after reheatebreatment of the samples.
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FROLB minntes in salt bath at 485° C,, and immedlately
guenched in cold water.




cen y&gg G o
(Mochenical Properties, conb'd) «

Tenglle Testae, conttd «
45 _ ¥

IABLE LY.
Lot 0,19 Proof Ultimate . Elongablon, per cent
. / . ¢l
' 0-'-;*_"« 1 arl... 1@ 5, -l 'Ql.? or‘.‘ 2
NO o | Btress, p.s.i. Tenslle Stress, SRR

LS Dodod o ¢
Rip s ip TEIISTEN )

v, ESH

1 24,500 62,200 - 20,5 28

2 86,900 © O BL,000 20,5 - . 26

3 26,150 58,100 19,5 22

4 27,400 61,000 .- 18 - 20

5 25,750 6L, RE0 20 . 26
“6 83,100 . 855,300  20.5 . 28
W 24,500 S BE.000 . 20,5 26
8 25,900 57,000 9 28

9 25,800 . 63,200 18,5 24
1.0, VA0 BB,100 , 20.5 . 25

4 wonn 3 B LA O T A A SN VT A IOeT Ty I TR AT

L B0° Roverse Pend Tests o

The 909 reverse bend tests were carried out in{
accordance with B.S.5. 485, Para,9b. The specimens (1L/2-inch

wide) were taken transversely to the main axls of the sirips.

Table V glves the average resulbs caloulated [from
al least three reverse bhend tesbs.

ZABLE V.

Lot Thicknémmg Number of 90° b@n&&’(axclmding” Radius of
NO. Jinch - the £first 90° hend) - bend,

5520 =0 RTINS I L D A 3 Tan ei e § i zlu&\'n o he ‘i,{@ og Anne a_‘l e(i&ﬂ} inch
. . s A T SRR 15 AT £ :

0,085 . B e 10 0,250
0,082 - 5 v 10 0,318
0,084 . ik S5 36 0,250
0,065 B 7 10 0,250
10,065 o 13 14 0.250
0,068 5 9 3B 0,850
0,065 o 1080 - 0.850

taRse R el o e avE Y

3

s o e piistset 23y

i S B S R N A PSS L o w ey s es +ran Sarmyen
VAL & G EHE R M SH A S T A G iz e & 2o fciag
&
4

18-minute heatiug in salt babh at 4959 C. and. lmmediabe
quenching in cold weter. Taests carrled out 50 minutes
after guenching. :

e pnnesled for 15 minutes at 3507 (., and cooled alowly
with the furnace., Tested & days efter suncaling.

The roguiremnsnta of British ﬁpeJification DTeDe 870

are ag follows:

Thickness, Lin inches " C 0.064«0,088 - 0.080-0,078
Badiug of bond, inch - ‘ 0.802 0320

CMumber of 909 bends, min., - 1 ‘ 1

{Continued on next page)
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 properties of both tgood! and Vunsatisfactory' lots, AL

DISCUSSION OF RESULTS

B . L o : S e A S e P
The regults of chemlcal, mechanical and metal-

lographic exeminntions show that all submittod samples Gonbaiy

no material defects and exhibli practically ne difference .in

conflorm to the reguirvements of Specifiication D.T.D. 270,

The shaping of the sheet metal in alrveraft sections

- may be performed with the meterial in three dlfferent condls.

tions: (heat-treating tempers):
Ao - VAs received,” which normelly means the forming. ..
Cin the sged condition.
B, - TAm quehchﬁds" which means that'tha material Ls
formed immedlately sfter reheating to. approximately
490° ¢. and quenching, before'or in the ficst
..ﬂtage.of ageing.

Co; Yas annealed,” which means that the material 1
formed after fully snnealing at 350-4007 G, ahd”Li'
alow codlingu After the formation of the éécﬁioh}

Cin order 1o regaln the optimum mechanical

propertics 1t must agaln be reheated, quenched, .

and straightencd.

The selection of the proper temper :of the materilal .

depends upon the complexity of the shape and severity of the.

BN

forming operation (type of forming methoed, e.g. drawingg . ..,
relling,; ete.; amount of forming operations in which the
sh&pe ia obtaiﬁeﬂS gradually or rapldly, etc.; the kind ofﬂﬂf
forming lubricant useds the design and condition of toolaj
etco)}

The most dmporiant factor is the Pétio of the .
bending radius to the thickness of the sheet. Normally recoms

@ :
wmended minivuvm working vedil for 2487--sheet of comparable

P Y 3 e - . e 13 . .. by .
> ’Poryimg Aluminum = published bg‘ths Aluminum Company
of America, Pittsburgh, Pa., 1941, pp. 43=45.
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w Page L0 o
(Di 01waion of Results, conklid) -
thickness to that subniitted--apre & to 5 times Lhe thickness. ' )

‘Th@ 2.0 Lua? roedlll found invthis 1nve$tigatioh 216
con31narobky smaller than racommendgd’fof fully aged 243@
sheetsg. . | |

3ince the bahaviéur of the material inithe forming
coperations is dependent upon s0 many‘@mterﬂal fact@rma ordinary
inspection methods of the mat@r%q?s as pivaa in the ﬂpecjf¢cawA
tionﬂg’ahowlohli the. goneﬁal4 trendbh and qna]“*y of the
axaminéd material mut glve no indileation of lta Eormab LEity o
Thié farmability san be ascertained only by,actual trial
'undmv contenpla Lmd amndi ons of ?esoLcwbjonp or by using

L N }é
especlally designed testing appa?atuﬂmf)
L i .

Conclusions:

:The'invéstigationrshowé that no metallurglcal raasqﬁg_
for different behaviour of the submitted matériél éan be fmun&g

1% soems Lo be advisahl to conplder ch@n sing uhc
produc tlon of.th@ siveralt e ections Dy'qxﬁich 1g the "es reeeivad”
'material*fgom the recommahded tomperature. Fabriﬂationrshauld
imm@diﬁtely follow this quenching operation unlesé ageling ié

- delayed by refrligeration.

DOOOHOO0OBLD
DOOOO : :
o
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8% sindiur to devices shown ing
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