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INTRODUCTION,

This report, which has been prepared by engineers of “the
Beaufort Division, Department: of Aircrarlt Production,
compares Japanese materials with ‘those in‘use in ‘America
gnd Britain, assuming that the data sheets given in the
Appendices to Reports i and 6 are representative of the
materials used throughout the Japanese aivcraft industry.

1, JAPANESE - STANDARDS POLICY.

Prior to entering hostilities Jepan had not paid
attention to the drawing up of sisndsrds covering
aircraft materials in particular, It wes the
practice o adapt gensral engineering standards by
including fin orders for material any particuler
requirements above thosg already lgid down in the
commericalispecification.

However, atthe end of 1940, "8 technical commitiee
was formed, composed of members of the Japanese
Aeronaubical Society and acting under the ‘asgis. ol
the Japenese Standards Bureau,-to draw up . standards
coveringz ‘aircraft materials. These were issued in
July, 1944, and the majority. of them were revised
in 19kl as & result of raw material-shortages.

On checking the lists obtained from the Yokosuka
Waval Arsenal and the Tachikawa Company it.was
found that the Tachikawa Company. adhered closely
to standards policy, whereas the Naval Arsenal
used materials which varied considerably Trom the
standard specifications., The wvariations: were
Pound. to oceur more in the casting alloys where.
the manufacturer could actuslly carry out the
alloying process. In the case-of wrought alumin-
iwn alloys and steels, which had: to be obtained
from outside sources, a closer adherence 1o
Standards was noted,

Acomplete: set of Japanese Aipereft Specifications
ig not yeét availasble in Australisa; only. the index
naving been translated to date. The translation
of the Bpecifications is still in progress in
Japan, -and when completeswill. be forwarded o the
Division of Acronauticsy C.S.I.R.

flovever it is considered thet it may be of inter-
eot o review the information. at present available,
poth From the point of view of adherence to the
Japanese Standards, and comparison with British
and American practice. :

5. MATERIALS USED BY THE NAVAL ARSENAL, YOKOSUKA.

F

The materials listed in the Appendix to Report

No. L have been consolidated to show the Japancse
Adversaft Standard to which the individual materials
correspond and where applicable. the egguivalent
British or American: Specificationy end this consol-
idsation has been included in this Report as Appendix
1a Apparently Commender Otsuki was not very Pamil—~
iar with the procurement of raw materials, knowing
only the ‘types: of'material available and not the
individual specifications, Tt is guite possible,
in view -of the fact thaot large scale production

was nobt undapbaken, the Naval Arsenal being prim-
arily a research stabion, that the moterials in use
nad bzen in store for-a considerable period and
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therefore 00 greater variety than would be avail
able to the aircraft industry. :

It is congidered that the lists supplied by the
Tachikawa Coflpany are more:representative of the
‘materials ‘used by the industry, where greater
difficulties would be encountered in the procure-
ment of raw materials,’ ;

Materials-have heen considered to be chemically
equivalent wherse ‘the veriations+in composition are
such' that the processing of the material or the
physical properties are not-affected in any unususal
manner, and physically equivalent when the variat-
ions are within approximately 2, 1/2% of the normal
physical properties of the English or Americen
speeification.

Carbon Steels,

The properties: of  the carbon steels in zeneral are
listed in Table 1; ' specific properties relating to
sheots and ‘tubss set out in Tables 2 and 3. The
chemical compositions in Table 1 is limited to the
carbon . content no mention beinz made to the allow-
able amounts' of the usual impuritiés such as sulphur
and phosphorous or to increased sulphur content: for
free cutting properties, : :

Of: the Tive types of steels listed only the high
carbon type has no equivalent British or American
specification due:to ‘the fact that British and
American practise favours the use of low alloy
steels because of their superior physical proper-
ties coupled with “the additional advantage of
weldabilitys

Special Steels (1)s.

Of these six types of nickel-chromium steels for bar
or forging stock, the first five have equivalent
British Spcécifications; = Nos 6. is a replacement
steel, -the manganese content of which has been in=:
creased to-conserve nickel which was in sghort .
supply in:Japan after. 19002, ‘and this steel is used
in three conditions of heat: treatment, It is.

) doubtful whether this steel should ‘be used in the

‘ condition indicated by the Pirst set of physical
properties as brittleness would be a serious dis-
advantage. This would glsg limit its use in the
second-condition of heat treatment, although it
might be a sstisfsctory replacement for steel No,
Be In its third condition it would be suitable:
as arreplacement for 3ieel 0. L

Special Steels (2).

These are nickel=free steels for-barior forging
stock and Nos, 2, 3, L and 6 have equivalent
British or American-gpecificationse Ng, L may be

a chromium.alloy replacement and Nos/ 5 a reversion
toithe nlder silicon-manganese. Lype alloy =2s a re=
placement:. Tor the 3% nickel-chromium steel listed
as Noe. 1 inithe nickel stecls,

Surface Cementation ‘Steely

Of. the eight types of 'steel for case-hardening,
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Nos. 1, 3, 4, 5 snd 6 have eguivalent British
Specifications. Noe 2 is identified as SvA.E.

Type 5120, a 1% ‘ehromium deep-hardening steel, which
may be a specific-purpose material or a replacement
for the nickel and nickel=chromium: types of. case=
hardening steels, but.lacking -the tough fibrous core
of the labtter, ~ Nos. 7 and 6 .are identificd as

LA B Type U115, 1% chromium-molybdenum steels and
“would mostilikely be replacement steels Tor the
nickel and nickel-chromium steels.

Case-Hardening Steel (Jitriding).

Of the four types of steel for NMitriding, only Moe 4
has ho-equivalent British or American Specifications
1ts composition suggests anattempt to produce ‘a thin
case with extreme hardness, at the:expense of the
danger of spaliing (i.e. Tlaking) of the case.

Stainless Steels

A1l stainless steels for bar or forging stock have
equivalent British or American Specifications.

Spécial Steel Tube.

OF the special steels for tube, Nos. 5 and L have
equivalent Britishand American Specificationss
Number 2 is a4’ 25% nickel stainless and non=magnetic
steel of 1ittle interest as its corrosion properties
are inferior 1o those of the better known high chrom-
jum nickel steel; -~ the reference to hardening and
tempering is erroneous, as the alloy is austenitic
in structure and its strength is iriproved by Work
hardening onlya Number 1 is. the normal high
chromium-nickel, 18=8 Type, Stainless Steel, and
Nas chemically equivalent British and American
Specifications;.  ‘the erronecous reference to heat
treatment ‘es indicabed above 1s répeated for this
alloy and it is doubtful whether the mechanical
propertiesiguoted could be obtained by work= -
hardening, : : '

Steel Wire.

Of the - three typcs of ‘stcel for wire, No. 1:isithe
well=lnown: chromiun vanadium type and - has equiva-
lent British Specificationss Nuiber: 2. appears o
be for hard-drawing purposes with Pritish Specifi-
cation D.TsD. 215 as.a physical equivalent, g
Number .3 ig & silicon-msngancse steel, with small
additions of chromium and tungsten, to effect a
substitute for Nos 1s

Steel Shect for Springs.

Of the five types of spring steel for sheets and
gtrips, the first three have, equivalent British
and American specifications, whilst Noe L suge-
ests g low carbon cold rolling material with
spring characteristics; No. 5 is:-identified as
ayA.m, Type 1350, and oil=hardening mangsnese
steely which has & near equivalent:-in B,8.8. 970
EN 43, where the mengansse content has been re-
duced to allow water~hardenings

Stesls for Ball and Roller Bearind.

The steels listed have cguivalent British Specifi—’
cationss : : o :
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Magnet Sheelse

These are all permanent magnet meterials, and,
although no standard specifications. are avallable
they are all cquivalent to the following well-
known commérical types in use 1in British and
American prectice:= :

r/f) v eissiansssse Carbon
6% s8R0 Ce Tungsten
2g1/2% ..ea:a..~0hromium
6% -.;.-c‘w...a~00ba1t
5% --{;v»;o-.-. Chromium
11% s 80880 808 08 Cobalt
9% vasiea e veoe s Chromium
16% cticeco.go-o CObfilt
9% ..5..¢o.....AChP0mium
16% RN REARER) Cobalt ¢
9% .-ouqu..-‘.g;Chromium, CObalt—ChPOmium“
: Tungsten (XS Hagnet, and
Adnico III respectivelys

Porged High-Sbrength Aluminium Allovs,.

Of the four types ol aluminium alloy for bars or
forging stock, No.. 3'is the only one whichihas no
equivalent British. or American Specifications 1t
is chemically eguivalent: to British Specification
DiT.D. 36k, but ‘the physical properties are much .
lower;,. especially tho. prool stress, This may be
due to- the Pfact that tho Japanese desired to relax
on these propertics in order to reduce the effect of
material rejeéction . or Lo remove production difficul-.
ties, in-the form of heatl treatment control or forg-
ing practices i e

HighsStrength Aluminium Alloy Sheets~(Unglad).

Of the three typcs of aluminium alloy for shects
and strips, No, 3.is the only ‘one which has no
eguivalent British or Amnerican Specification, but
is well-known as Alcoa Alloy: C17S, = high silicon
modified -duralumin and has physical equivelents as
for Wo. 2 (Gondition SDH). . A disadventage with
this alloy . is that it requires artificial ageling
to produce physical properties equivalent Lo those
of No. 2 (Condition SDH}. :

High Strength Aluminium Alloy Sheets (Clad).

The first alloy quoted appears to consticuce the
cladding alloy for the second alloy. - The Tormer is
identified as Alcoa Alloy LS and its use as a cladd-
ing alloy as egainst pure aluminivw. is an zttempl

to obtain higher physical properties in the cladding
with equivalent corrosion resistance.  The physicel
properties quoted for the two conditions of the *
sccond alloy apparently aspply to the finished clad
material and £9 the centre of the-sandwichs In
ench csse there are equivalent American Speciticat-
ions.

Forged Heat-Resisting Aluminium A110V,

A1 'of “these alloys have cheémically equivalent
British or American Specificationss - It is
worthy of note that; where the physical proper-
ties of the first three alloys.are approximately
10% ‘lower than the relevant British and American




Specifications; those of the fourth alloy, are 10%
higher. The only reason for this would appear to
be that the Japancse had cxperienced production
difficulties with the first three alloys and were
forced to'accept ‘lower physiceal properties, wheress
satisfactory production has: beeun-achieved with the
higher physical properties in the case of ‘the fourth
alloyes

Aluninium Alloy -Rivet Wire,

Of. the four types of ‘aluminium alloy. for rivet wire,
only :No, 1 has no equivalent British or American
Speification, The :physical -properties . of.this
aluminium wire Tor rivets suggest that it is more
severely drawn than its British or ‘American counter-
part, since they are 30% hicher,

Miscellaneous Aluminium Alloys.

Of the two:alloys listed in-connection with which
only ‘the chemical composition is quoted, the first:
is equivalent to British Specification D.T.D. 363,
the other. to D.T.D, 683, It is interesting to
note ‘that the Japahese claim an extrusion speed
five to ten times “that for Alcoa Alloy 248,

Aluninium Alloy Casting,

The first tzp of “alloy for cesting has an eguiva-—
Tent smcricon Specification, both in the as sand
cast andhest treated conditions.:

The second type has achemical eguivalent in

“British Specification L8 but has 60% higher physical
“ properties which ‘could be due to-a number of factors;
it may be a chill casting (the condition of casting
is- not quot door- different types and methods of cast=-
ing test plecos may be employed).,

The -third type hesa chemiceal gqulvalent in British
Sp801flcatlon Tell, but has 20% higher physical
properties. in the oamd cast condltion of this spec—
ification; it has, however, eguivalent physical
properties in the chill cast condition, The re-
“marks ‘above for. the second type inregard to factors
influencing the phy31cal properties also apply to
this ‘type,

he fourth type of casting alloy is 1dent1;1ed as
the German Alloy Lautsl, whlch, in the as cast con-
dition, has an equlvalent in British Specification
Dy T.D. 424, and, in the heat treated condition, has
a- Ehys1cal cguivalent in British Specification DiTeD.
30k,

The £ifth type has chemlcallJ equivalent British and
American specifications,but, in the as cast con-
dltlon, the physicsl properties are:10% higher and,
in the heat treated condition, 25% hluher. The
previous remsrks for ‘the second type in respect to
factors influencing the physical properties also
apply to this types

The sixth ‘type has a chemical eguivalent in British
Specification D.T.D..133; but has no physical
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equivalent as apperently, it was used inthe heat
trecated condition; -the 'physical-propertics are
20% highcr “then ‘thosc.of DiT.Ds. 133

The: seventh type has. a’chemically equivalent
British Specification, but, in the "as cast! con-
dition, ‘the physical propurtles are 30% highcr than
those of D.T.D, 238; ~in the heat ‘treated condition,
DT De 131048 completely equivalenty:

The eishth type has a complete equivalent in British
Specification L33 :

The ninth and tenth types of alloys are identified
ag-modifications of the German Alloy Silumin, They
have no chemical equivalents in the: British. or
American Specifications. The addition of zinc in
the tenth type produces age-hardening properties
and may produce grester fluidity for casting, but
will markedly decrease the corrosion resistance.

The eleventh and-twelfth Types-dre identified os
modificatvions of the- Swiss Alloy - anticorodal,

They have no chemical equivalents in the British

or American Specifications, end as the type name
for the alloy implies; éare uscd principally for re-
sisvance to corrosion. They rare an: aluminium-
magnesium silicide elloy, which is.age-herdening
and normally encountered as wrought alloys,

The thirteenth alloy is identified as ‘the German
Alloy KeSs: Scewasser; for.which there arc no chem-
icglly egquivalent British or dmerican Specifications,
Again, os the alloy type namc implies, it is omploy—
ed for its resistance to corrosiona

Cast Hasnesium Alloys,

Of “the three bypos of magnesium alloy for castings
only the second type;-in‘the :as cast conditiony

has no c¢guivalent British or:American Specification,
British Specification DiT.D. 136 is chemlcally equiv—
alent, but the physical properties are 15% higher
than ‘those of this Spcclflcatlon. The previous . re-
marks -made:for aluminium alloys in regard to the
factors influencing physical propurtles also applles
here, :

Wroucht Mosmesium Alloysy

Of the two types of magnesium alloy for rolling,
forging or:extrusion the first type has chemically
equivalent American specifications for each of the
three:formss  however in these spicifications the
physical propertics of the rolled and extruded mat-
erial are approxlmutely 12% higher and of ‘the forged
material 5% hicher, The second type of alloy has
chemically cquivalent British endvAmerican Specific-
ations and similar @iscrepancies in:physiccl proper—
tiegiagain occur except that in this case where
American vequlremoncs are 12/% higher, British reguire-
ments. are 12 lower to thc\Japanvoe.

Special Brass.

No information is posscssed concerning the form of
this material but it is considered reasonable to pre-
sume-that the physical properties guoted cover bar
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and forging stocke Ofthe three alloys, only the
second is afb variance with: British or. amcrican
prectice; .« this bronze, with the higher mangancse
content, hag an 8% ‘lowcr copper conbtent and con-
seguently an equelly hisher zinc content. ‘

Prnogphor Bronzc.

0f the . four phosphor bronzes, only the second type
covering ‘extrusions and the third type covering
rollcd sheet src of intercst, the other alloys hay-
ing equivalent British or American Spccifications.
These two-alloys gain their physicsl propertics by
work hardening; it -also . appears that the sccond
type has & higher tin content compared to the first
type in order to . produce physical propertics cgulval-
ent to'those of the first type with less scvere cold
working; - the third alloy is of interest only for the
reasonthat it is more severely cold:rolled than its
chemically equivalent British Spccification to pro-
duce a spring temper, -

Bearing. iietals,

These are all Babbit Metals with verying compositions
and are well-known commerically, The first two
alloys have chemically eguivelent British and American
Specificationse. Those Babbit Metals sre usually con=
sidered for. their enti-~Ffriction properties only and
normal physical properties-are not speecified

MATERTATS - USED ~BY ~THE - KayASART AIRCRAFT: COMPANY s
TACHTEKATA, :

As stated previously the materizls in use by the
Kawesaki Company arc. considered ‘to be more represen—
tative of the materials in general use by the industry,

“the materiols being purchegsed. to Japanese Acronautical

meterial specifications,

Two lists wore obtained from the Kawasaki Company and
thigo: rreodneluded g sonoindix 2-to Repopt 1os 0, i
The first, Dota Sheets TS1LOL to T8 1406, prepared din
191 ‘subsequent to the introduction of Japanese Aip-
craft Specifications, covers materials available to
design draftsmen, The second, Data Sheets Ki 74
Pages 1 to 7, including Cherts I to V, prepared in
194l{, covers wartime emergency materials employed

in the manufacture of the Ki 74 aircraft, = The

‘materials Iisted in the above mentioned data sheets

have been consolidated to show -the Japanese aircraft
specification to which the individual materials corr-
espond ‘and, where epplicable, the equivalent British
or American Specification, and this consolidation has
peen included inthis report os Appendices 2 and 3 -
respectivelys ;

The Ki 74 list is much dless comprehensive than: the
191 ‘general 1ist; this is to be . cxpscted in. view

of the fact that din-any particular aircraft. the
number of different types of ‘materials employed is
kepb to ‘o minimum; - nevertheless the efftet of short-
ages-can be seen, S

1t 4is notewortiy that practically all the meterials
neve British or Ameprican eguivalents. ‘Bet outb here=-
under are. detailed comments on those specifications de~
viating from British - ‘and American practice. i :
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Steel Bar - Data Shects TS.1L02 and Ki 74 Pare 3
Chart: l.

The second -and third types of steel for bar listed
with Data Shest TS.1402 appesred in the previous.
discussion-on tho material listed for the Naval
Arsenal, Yokosuka, and were diséussed as the fourth
type of Plain Cerbon Steel and the sccond type of
Surface Cerentation Stéel rospectively.  The Tifth
type appcars to be reguired for general use with' the
firgt set of physical properties guotedy but: the data
sheet alsoindicated that ‘the designer may, on.occas-—
ion, specify the sgcond condition ofphysical prop-—
ertics. The latter physical properties: arc not re-
quiréed of “this chromium-molybdenum steel in British
and American practices In the case of the data
sheet for ‘the Ki 74 aAircrafi; the chriome-molybdenum
steels heve been replaced by the silicon-manganese
chromium steels, and the stainless steel has been
omitted entirely, both due to the shorbtage of alloy=-
ing elementss : : :

Gopper Alloy Bar - Data Sheets TS 41402 and Ki 7h
Pane 5 Chart TIls , S :

Although the introduction to the data sheets for
the Ki 7L indicated that there was a shortage of
copper in Japan in 9L, there was no. reduction in
the alloy selection. The sole notable change was.:
‘the introduction. of ‘a higher strength aluninium
Bronze, which would have an overall cquivalent in
D.T.D, 497 but Tor the fact that mangancse has been
substituted for nickels :

Aluminium A110y Bar i or Foprging ~ Data Sheets IS 1402
and Ki 7L Paoe L Chart 1T Parts 1 and 2,

The second and fourth types: of alloys listed in data
sheet T8 1402 have lower physical-propecrtics than the
corresponding British specification in nominal sizes
of Ber From 1.9/16% to 3" and in nominglisizes of
forging from 1.9/16% to 8

Mammesiun Alloy Bar = Data Sheets TS 1L02 and Ki 7L
Page 6 Chart IV.

The magesium alloys 1isted in Data gneet TS 1hO2
have higher physical properties than those employ=-
ed in British and Americsen practices . Unfortunate-
1y the data sheet for: the Xi 7hdealing with mag-
nesium-alloy bar.-was not:obtained; and conseguently
the selection of wartime emergency - alloys cannot be
discousseds - However; the introduction to the Ki 74
Data Sheets indicated that the position: of mapgnes—
ium alloy was hopeless and thet it was not to be em-
ployeds :

Jbeel Shect or Strip - Data Shects TS 1403 and Ki 7h
Prge 3 Chart 1.

Comparing ‘these Data Sheets it is evident that the
number of “types of stegl for sheet was curtailed
even more severe1y~than’for§the bar form.  Heres
again the stainlegs steel hes been excluded entire~
1y and the chromium-molybdenum alloys replaced by a
single silicon-manganese~chromium 8lloye
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Copper -Alloy Sheet or Strip = Data Sheets 78 1403
and Ki 7L Pese: 5 Chart TITL,

Althoush, as instanced previously, copper was in
short supply, the same selection: of alloys existed
for both .ofi the above Data Sheetss As in the
discussion on the material listed by the Naval
Arsenal, Yokosuka, the phosphor bronze shect wos
upparently severcly cold rolled to produce a spring
temper, and thus developed srcater ‘strength than -
the cheically cguivalent type in British and
American practice, : i

Aluminiunm Allov Shcet or 8trip - Data Sheets
P8 1L03 and Ki- /i bPace U Cnanrt 11 farto 1 and 24

ALYl types-have equivalents in Brltlshfand/ork
Amecrican Specifications, and the sole notoble
difference between these Data Sheets 1s the re=
duction ‘in: thp number of types.

Mammesium:-Allov: Sheet or Strlp ~ Data Sheets
T3 1405 and Ki /L Pare & Chart LVs

It is unfortunate that the Data ‘Shect for the Kid
7h is'not available, as this preovents -a comparison
of the two scts of Data Shects in respect to alloy
sglection,

Steel Tube = Data Shectg TS 1uou and Ki 74 Pasge 3
Ghart 1.

The sccond type listed in Deta Sheet TS 1u0u cm-
ploys a slightly -hiz ~her carbon content to. produce
physical propertics equivalent to British Specific-
ation D, TvD. 5637 In the cese of the third type,
“which' is & chromium-molybdenun &lloy, and for &
wall thickness c=reater than 1L-5,9.G,, the physical.
properties demandﬂd are lower than those for its
comparable Amcrican:specificetion. The sclection
of alloys listed in’the Data Shect for the Ki T4
evidenced a severe curtailment and chromium-
molybdenum otb@l was replaced by silicon-manganese-
chromium,

Copper. Alloy Tubc ~ Deta Sheats T8 4LOL and Ki 74
Paoeh Chart TIT. :

A1l types are ‘covered by British Sp001zlcut10ns and
the only variation between the two Diata Shects is
that ‘the selection of alloys has boen curtailed in
the case of the Ki Th :

Aluminium Aldoy. Tube - Data Shects T8 1uou and Ki 7L
Peame L. Chert 1L Parts. 1 and 24

The rn‘nrls above .for the copper-alloy tube also
apply in-this cases :

Marmesium Alloy. Tube — Data Shects TS 4LhoL and Ki 7L
Page b Chart IV,

The situation for magnesium alloy in tube form is'-
akin to that for the sheet and strip form,

Gorper Alloy Casting = Daua Shects 7S 4405 and Ki N
Paze h Chart ITT,. :

The third type of alldy,~a silicon bronze has- &
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physical eguivalent in-British Spceifications
Da8,8,. 208 Cless 2, o menzanosc bronzcs in
Pritish and dmcrican practice, the . silicon
bronzes -employed heve hizher coppericonteont with
censequent: lower physical proportics, - ihere
hicher sorength-is sousht, the aluminium or
mansancsc bronzoe areocmployod.

Lluminium 4110y Cusbing = Doto Sheots: T3 4405
and L1 /4 Poge iy Chort LI Ports 1 oondi 2,

Deviation from - British end . mcricon proctice
oceurs only. in tho casg of Eho Cuenrieney mins
ials for the: i The fisst typoc for.c
ligted in Pi; clooguivelont din

thel British : 110y, Dol hely,
Woilch hobshishor physicel pPropoctics 4 both the
sond and chill cost conditions; - the Jopincse
sourht to-dmprove Lits.ophysical propertics by nest
treotmont, which is not donc in Dritoln oud
americo asihort Grestable alloys capablc of pro=
ducing superior strensth inthe heat i treated con-
dition arc availsblcs The soeond type listed in
762 hag no conporable alloy, it was cuploy=
ed spoeifically es e substitute matericl for
shosvhor “bronze in besrings, s stated in the
Dote - B8heot Lpparently, splylposition of
aluminivn was wore satisfactory thon thot ol
copper “intddapan in 1obb,

Hormesiun 4110y Cegting = Data Shoots 8- 1405 and
i 7h prre 6 Chart IV. ;

The moserials listed in Datz Shect T8 1405 have
cquivalent British Specificetbions. The uhavail-
ability of the cmervency Data Sheut-for:the RiTh
prévents g comparisonibeing made of the gelcetion
of materiols undoer normoli ond chcrrcricy conditionse

iiscellancous Forms of Stuel - Dato Shoots 15 1405
and Ki 7L Poro 5 Chart T,

The iron and -atocl casting alloys listed in the

Ki 74 Deta Shect arc of Mittlc dnserest i thet
this material is very rorely omployed din eirvcrcoft
construction; in vicw of its poorispecific stronsth,
It appears that the Juponuse ob rdised o0
silicon-monoancac-chropiwa &1l v toibe used Znvthe
casc oy wieousht, hont troate ndition, is
stogl alloy Lor-use on tho o todcon-
dition is s lowcr corbon version of o fencnal
enzincering alloy For cost -crenlishafts ond i
gpplicotions whcre hizh gtrosses and severe col-
divions of survice crocnésuntereds:

@]

Aluminiwn A11o7 Wire = Dot Shects 88 4L0O5 ond Ki- 7L
Pace L Chort I Ports 1 end 2,

Those materials srciddenticnl with' those uscdi ot the
Heval Arsenol, Yokosulkoe ‘"he physical sroportlcs
of the aluwiniwa owirg sugsest that, afiter cold work
ing, it isinobsoftened o the uxbtentithit is re-
quired in the specification for its ritish or
Americanscountorpart. :

i

Copper Alloy #ire — Data Shocts T3 1L05 and Ki 7L
Eafe 5 Chart TI11.

The moterials listed have British cguivalents.
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Aluminiwn Alloy Scebions Rolled from Sheet or Strip
or Bxtruded - Drto 8nocts 1o 1406 and Kio 4 Pare L
Chert II Parts l and 2 : [

All-of these materialsyhds Pritish opr Americon
cquivalents,

Marmesium A110yv Scctions Rolled Ffrom:Shect or Sitrip
or PXiruded — Dota. Shects T8 11406 and Pane 6 Chart IV.

ATl of those 1listod in:Dats Sheet TS 1406 have eguive
alents in Britain or Americo. The unaveilability of
the ‘emcrzency Data Shect for the Ki Thprevents @ com-
parison being made betwesn materials used under nor-
mal and emersency conditions,

Timber, Densified Woody Plywood aond Adhesives = Data
Sheet ki 7L Poce [ Chart ViPorts 1 and 2.

Tt 98 difricult to gelect equivalents for these in
viéw of tho faet that  the various formg of wood =
employed in any country depend to o crent sCisent oon
the raw mabterials arown. Density heas been sclect—
¢d 58 one of the iiporbent physiccl properties in
this digcussion ond, in the main,  tho Japihese
meterials havo cither oversll or physical cguival-
cnt = EBpitish or sustralian Specifications, in-
gufficient data being available in rospect to
American-8pecifications,

CONCIUSIONS.

Tt dis worthy of hote thet, where similer moterials are
listed in the data supplied by Commander Otsuki (Refe
Appendix to Report HWos L) and in thot surpplied by Hr.’
Wokasawa (Ref. Appendixz 2 Lo Report No. 6), close
acreencnt scours in rospect to physical properbles,

With Tew exceptions, sas discussed in the body .of:
this report; the Japancse aircrafll materials coin-
cide with those employed in:British and American
practice,. The unavailability of alloying e¢lements
for steel, particularly nickel and molybdenum, dur-
ing the ‘war from-the beginning of 194l caused the
Japanese ‘toremploy. a gilicon-manganese-—chromium
alloy steel, This latter type supcrseded alloys
containine elements such s nickel,; chormium, MmoLy-
vdenum and vanadium, individusily. or combineda: s
principaliconstituentss Tt is-intercsbing to note
that the Jepancse omployed a very high strength
aluminium alloy cxbrusions prior t0 1941, sinco it
wes inceluded in the Data Shcets issucd corly insthat
yeore - “This-alloy hes its countorpart dn wlcoa
alloy 758, which wes not cmployed in Pritain and:
Amcrica until-late in 1945

The ronersl impression céincd from the
able is -thet fthe Japancse woere content tocc

the practices of othér countrics in ordir toset
up @ besic.sories of ‘alrcrulft tericls, but
sebively ensazed in determining the optimum prop-
spties of ‘them cnd in evolving morc efficleat
types.
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