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APPENDIX 3,

SANPLES. OF . DRAWING ~ OFFICEH
DATA

USED  BY A - TYPTOAL

JAPANESYE ATIRCRAFT

ccknowledges  this oasistaonce. Anexaminotion of
these dotaigheats ‘gshows thnt they follow Amcricean
standard practice very closcly, vnd-hence it hoonot

beeniconsiderced necegsary to-renroduces then dn
acrd

this: revort, with the.sxception of one scrics of

dotarsheets deosling with forsing desizne

These -dabta-s8hests were issucd after woconference
between Jdapancse Ariay.Officicls, represchogtives
oft“the forging indugtry-and aircraft desisnora,
They:cover the gubject in:considcrable detaily
and it is the opinion of ‘theowriter that similor
standords could with advantage “be:adopbed by the
Allicse

~
o]




APPENDIX 3. - ROPORT HO. - 6.

TRANSLATION OF  JAPAI 8T ~DATA ~SHIARTS - O FORGIEG

DISIGH,
I1WDEX Sacct Iio.
1

REBIVE
GENTRAL vnaoo.oo.o----uoo-o-aco--o.--.s-oto.S.a

DRAWING -~ PROCEDUREZ.

1o TANINEG 5 ieessasessssstencainssssrsesenes 1
26 DIMCNSL1ONS vesenssnsssssssesssssesesonss 1
3, FLagh LINGE esescessessnssssorassesanons 4
L7, Ttems fopiinclusion on GreUings veeeeeies 1
Be Pitle.Block .........;..;............... 1

ESSENTIAL

T DESIGN 0P -FORGINGS.

T SNODPG sesaessssnsesessesessnssessronsass 2
2e GONCIaLl saesessssossessancsnsteesasssens 2
3. Anple Of 'APOW eesseassssovsssesssssanons 2
L, Seotion MhiCKIOEE. oassevesssosssssasises 3
Se RAD DOSiTD «vesassessssosscoessssasssacas L
[N TAIPrESSIONS sesesersesesnsssessessasiosse 5
To CALY eesssierensvressissnsrs e e ensee sy 6
B Section’ Shapes.

(&) SLCULION sensrannsasssaasases 6

(D) MXY SCCHION wassesseraannesensns 5

(0) MU S oCtloN sessarscosnessassese

(d\) M Seetion s i eseseracu sy aneeine

O =

9. Mochining AllOValiCeS esssesrsassasserns

10, Forging Toluerances
{2)* - Thickness = tos forged' finish 10
(p) . Thickness - michined Tinish .. 10

(¢} Lencth, Width - 'es forged' finish. 10

()

uisallgnmont ‘oo;o.ol-..g...’ao : 10

e

(6) BENAING wessevovsesssesssesere 14




Shoet L.
TRATISLATION,
FORGING PROCLDURE.

GENZRAT,

The object of thig procedure is to ensure good desizn, and
to dmprove the:-guslity of mess produccd light alloy drop
forginas for srmy oircrofts. 4171 personnel sugtiobe convers
sent with these stendords snd drew up-specificctions in
accosdance with thom.

Wnere it is impossible to conform to thise stendonds, de-
signer cnd forgoer sreé to co-operate with a wvicy o’ producing
the best possible product.

DRAVING: - PROCEDURE,

Tie LINING,
I

ouri foroiinoutlisc ~= Full Linc (hecavy)
Portions loft tonoforged' to be shaded or
coloursds. : - :

(b) Rough cut outline —- Broken Line,

(¢) Pinished forsing outline -- Full line (light)
Kote = 0Only to be uscd Tor clopificction,
(a).  Adrcraft scetion systom to be followed,
24 DIMENSTIONS,
(@) Rough forging outlinegs -- numerels slone, c.Gv, 95
(P): Rouzh cut outlincs —eseonumercls dn chn
‘ ractantle, e 2951

(¢) ~Finished forging outlines - nuas

Ses (95)

3. FLASH LIN.S.

Flash lihes to be shown thus o e

The followinz tre:to be marked on - the drowing where
NEeCcessorys :

L. Anzle of ‘draw.on- die.
He i TolCranccs,

6a Position for baking tost plucosy or for hardness: test
ahd dircction' of strike.

T Dot lines torbe-showmn thus =——=—wrmmc e :
B TITLE - BLOCK,

This must conform to the standerd aircrsft drowing
system snd ot lozst the deba below must be entercd.

Tguipment reguired (Code name canbe uscd). !
Port Mamnc,

Juantity.

Scalee

Drawing, ‘Number

(ool axiiu]



Shect "2,

Section number. .

Meterials

Gondition . on-delivery. (heot. treotment,
surface finish, cxtent of working, etc.)f

el e

LOSENTIAT - POINTS IN -~ DESTGH OF -FORGINGS,

1e. In-desicning porbs symmetrical shopes:should be:
gimed at, dn order to simplify umsnufccture of
striker and die, . (See Pigure 1).

FIGURE 1.

(b%wm‘, Plosh L.
o e LG G A TNE
7

i

11

(@) Unsuitable,

Avstrong shearing force acts on: the upper
mould inthe dircction of the srrow, a
special auide bar-is needed ond the cost
ofi'the die is hich.

() Suitables-
As it is a symmetricel cong there is no
possibility of eny leorge shecring force and
the die can bemade ensily with a lathe;
26 Acute engles, sudden changes in-section, larze differ-
crices in-sgction thickness end purtis with large sur-—
Toce area, etce, are to be evolded es Tar s possibles:

S Angle of Drow.

For the ensle of ‘draw and the angle. of slopc of base
of striker, Risure 2 and Toble I will be followed os
spandord practice. :

. FIGURE . 2,
Direction of'strike

= Flagh Tine

T
»/% gle of |
,@rflf/4g ﬁ%gw_inner

e
LAY

[ ,
Angle of gﬁ%g; - Angle of Base




Shect 3.
TABLE 1, o
Angle of ‘draow Angle of draw - Angle of

of ‘outer -surfoce.- of Inner Sur~ Base
faces =
Up to 2,36 : 30 59 30
HMore than 2,36" . 6° 102

L Section Thickncsss

For the Section thickness in-dircction of striking,
Pigure 3. .and . Table 2, will - ‘be follovcd s -staondard
practiceos The thickness in direction of strilk

isto bengde s zreat ss possibles

T-A BT 24

SUrfoce| Less| 3¢008| 7+ 76| 11.6 15+ 5 23+ 2| 50+0 1745 | 132 1667
Area than| to [to to | to to Lo i to btor vto
Struck To761 1006 115,523, 2138481 77. 51132 1 1861 310
(sgvins)3.88) 1 : § i :
Min, 7 q e oo
Thicke |»40 | 12| oAL| w16 18] <20} J24| +25 | .32 4o
ness il ; f o
S (inss) . ; :
FIGURE 3.
T f“{» """
B |
1. 97"
\% : NG
- == 9,801

For thickncss of side wollg perpendicular o
dircetion of striking Pigure:l, Table 3, will
be followed s stendard practice. iy

FIGURE ~ L.




sheet s

T ABLB 3

h (ins.)* Lessi .39l 255 1679 1298 14267 L T
than to to t01 to. 7 to i

|

Minimum | { 3 ,
‘S.(ins.) J12 {.14 le161 .18} + 20 § .2

l i i to .
.3 4791298 1026 (1,77 | 236
i i

' !

5e

Rib.Dosigne

In designing ribs Figurc. 5 ond Table Lowidlobe
folloued as standsrd proctice;’ thin cnd - high
shapes mush bo avoided os for as possiblcs
With refereonce to the taper of rib scction: the
inner angle of Grow. in relcvant perazraph is
applicables

TA B LTl

ho(ins.) |e12]

212120 1532 L0779 098 1.18
to to toslito to bto i to

SMindmum
S (dinss) |10

1420 | 321017 079 »98 118 | 1458
E | R ;
19 1] W16 18 220 J2h % .32

hi{ins,) ' 1.58
: to
197"
Minimum
8 (inss) +10

When o centre rib is nécussery for strength cs in
Figure 6, it is satisfactory to use & height of
less than half that of ‘the surrounding Ilanﬁe.




. Sheet 5

FIGURE - 6a

6. IMPRESSIONS.

When thers is an impression on one &i1ls only, Figurs
7 shall be token ag the standard, o .

e
D b3 D= L D= W 95M-1.77
Hole not | R = Ro=a
Struck : z ; Hop
H o= H=D i =

Whon there cro impressions on bobh sides Pioure 8
15 to be followed os the standardse -

PIGURE B,

NOTLE,

(1) Theiweb mustibe ot Tuost threc timcs the
rogulation - thickness for. forged ports,

(ii) Impressions which src sgucezed out by the
: bottom dicrmust mot bo-so dedp os to piss
beyond thoe Flosh Line, S ‘ :

&




Shoot 6y
T RADIT,
CPor radiison forgings,  take Fisure 9 ond Toble 5

a5 the standerds Alvoys usc tho lerzest rodius
possihles i

FIGURE . 9,

!

S

Sgcﬂion A-~B o Section

JUnder | .16 .39 .98 | 1.58 | 2,36 | #orc than

n
“(dnse)| W16 tob to to to to b 3,04
~ 239] .98 |1.58 | 2,36 § 3,94 |

Minic - . o

num L : o e

ry [ W06 | 08 W12 | W16 w2 1 W39 | .63 ‘ 1

(ins,) . g . o - ’
Mini= ' . : L

mam : 10 0‘16 ‘e 21—.‘- «39 063 e i9 . -98

m ; o ; , , :

(ins.)|

Hini- | el .

mum L e 2l LHQLG63 0 098 1 10264 1058 1,97

(3ns.
8, SECTION SHAPES,

(a) T Section . (p) M"x" Scetion
Ficure 10. o Piourc 11.




Sheet .

(1) There arc no restrictions as to the height
of ‘the nib, i

(ii) " Por r and r, see paragzraph on radiie
(311) - Por 37.see parazraph on ‘thickness of forsings..

{(iv) “Surfeces parellel to the Flash Line may be
assumed  to have no. slene.

(v) . Por 8 see paracraph on rib desimy

{¢) Myt Sectieny

ynen the Flesh Line is on' the brim take Figure
12 and Lable 6 ss stonderds,’ (#or Table 6 seo
Appendix), ; :

FIOURS 12

NOTH,.

(1) TFor 8 see paragraph on bthe thickness
ofi forminzss: :

(11) rz is approximately r 8

2 I

(1i1) “For 82 see parasraph on-side wall
‘thicknessei:




Shect 8.

Whenwthe ! Flash Tince.is on the 'bose take:Figure 15 and
Table 7.ns tho standord. (For:Teble 7 see'Appendlxb‘

FIGURE 13

TOTE.
(1) Por S, sco perograph on-thickness of
forpginzs.
(ii) - The angles of :drow on the outer and
inner -surfoce of flanges must be

identical in ordeor to fecilitate
magnufocture:of the die,

(a)y M STOTION.

'Stand&rdiée YHY:-Scetions on-Fioure 1h and
Teblc 7s  (Sce Appendix). ,

FIGURE 1l

(i) For,sl sec paragraph . on thickness of
forazings,

(ii) The anzles of drow . on the outcr: and
inncr surfoce of flanses must be

identical in order to fecilitate men~
ufsciure of the dic.




Sheet: 9.

9. I WCHINING - ACLOVANCES,

Thermechining allowance onzoch gurfoce. varics with
the shape und dlﬂunulOﬂo of the forging buticxcept for
singulerly compliceted coses the ‘cllovances per: Fl,ure
15 and Table 8 ore generally applicables

T B
Haximum 1ongth Léss 4 1e97 1 .92 9.8l tors then:
of surfsce 40 than to. to to 19,79

bo worked  (dnge)  [1s971: 4,921 9,84 19.7

Standerd machin . :
ing z2llowence of 061508 .0 w2 .16
cach surface (ins ‘

FIGURE. 15,

,r %
i 1

i A )
Machi e B #achining allowance
i&ow ce $236M

Example.:

As-length is 10.6 ins. bending tolersnce is .04 1no. and
must be odded-toitolerances b coch aurfoce,

(1) Hachining cllowance at o’ chining allowance
Lfor surfrzce of lenzth 2,36 ins. v ‘bending tolerance
L E= .Od "" oO-}.
=g et
(i1)" mHechining allowance &t 'b! = machining allowaonce
Tor ‘gurfoce of lenzth 1.97 ins. & bhending toleronce
= W06 4 4Oz, 100
(1i1) HMochining ollowance ot 'c! mochining allowance
for surfoce. of length 1,58 ins. bendinsg tolerance

I |

Belst o Tell g ol




10, FORGING. . TOL

ANCES,

(a) THICKIESS — 'as forged! finish

Tor tolerchce on-thickness in-direcction of
forming, follow Toble 9. (Sgo Appendix
Thase bolerances sre to be applied on the
posis of surface:area ©truck. T maximun
length purpenﬂloular to the direcction: of
forzing or maximunm thickness in- dircction
of foraing is excecded tolersnces nust be

adopted shich corréspond with the:lengih
orithe thickness, and will not-depend on
surface crea-strucks.

() TIICKNDSS ~ mochingd. Tinish

which havo nachinii cllowance
the allowonce may- be uscd as o bole“ancc.

(e) ENGIH, WIDTH - 'ss At Pinishe

Por: poleronces pcrpendioulcr'to dircetion
of ‘Forzinyg, follow Teble 104

:’; AD L g '10.“
| Stonderd  Less i 1,97/ 34150 La72| 7.9 15,0 [ 531.5
| Measurement: thean! - to lwroto i to i t0o to to
| (ins.) 0 L97 ).15] La72) 7.9 i 15.8] 31.5 | €2
! ; : i i ; ;
i Tolcronces | : i |
i (dnsy) 76020 -.oﬂp, 32} +.118
(8} HISALICNIENT.

Misalimment  tolerances Tfor. parts with an
tag Porned' finish tre shown in Tablc ITe
Por the full tolersnce  perpondiculer: to
the direction of forging, odd the width
tolorance to the mIC"Ll“nMGnt tolerances

TA'B L-E 11

ratandard Tess 1,97 Lo72 | 11.8 C15.68
Mcas urPMLnt:than to o : to Lo :
(ins,) ¢1.97 72 11,8 % 1548 25,6 |
ke rm1”"lblC§ ; L !
Jisalignment 40121 (020 | 032 | 039 2059 |
(lps‘) { ; ’i

Vl““lignmcnt peeurs “throush crrors in the mecting
of the diecs cnd is difficult to cvolds Tihidesim,
thereforc, ‘it is proferable to use one dle Vs
waere possibilcs




Shest 11

Misalignment does:
notoccur,

Misalignment occurs.

DING.

Tolerances on straightness and Platness sre
te bo dnaccordance with Table 12 -

YAV (SRR D) 12

Mesgurements ) Lioes ¢ Le97 | Ua72 19.4 - (15,8 |23.6 1 39
perpendiculor. than to 4 to to. | to to to

< optodirection | 1,97 1L 720 9.8 115.8 123,61 6,39 59
of-forging e i | ;

(o)™ |
Pernissible i ~ % ! i
to%eranges 012 0,016 .02 2039 4059 | ,0791,118
! ings, i ! ; : I : :

Veriotions Trom this procedure sre to be
limited to o minimum, :

According to standords for:desion of light L : .
alloy. drop forzings og laid down st the in= : :

dugtrial conference on aray sirereft, and.

the conference of light alloy drop=forsing

departments:




i
=
6]
bt

o)
=
=

DI

.

Fael
Table 6
Table 7
Table 9
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