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1

4- Form and Dimension» of Test Piece
.The forms and dimensions of Ihe lest pieces Nos. |to 14 shall be as
fofons: b
(0 No. | Teat Piece The form and dimensions of this teat piece shall
conform to Fif. I
Fif. 1

T

-

Il

) Unit: mm
tTeysFt)ep(i)gce Width Feaﬂl#tgﬁ Pﬁergagltlﬁl Raf(ijglluest of Thichness
LA 40 200 220approx. 25 min, mg;ir;elss of
LB 2 200 220 approx. 25 min. ;]gitce';inaelss of

(2) No. 2 Teat Piece The form and dimensions of this last piece shall
conform to Fif. 2.

Fif. 2

2

= L _4

—

Dia. or width across Gange lenfth Distance between fripe

D L p
Sis# of aaatarial «D (L v 2D) spprox.

«mark:  This tsat place shall he applied to barn of not more than 2) mm
in nominal diameter (or width across flats).
f atfi

oft M éw« *jm »

(@) Nom ) Test e rhr Min ami lirtu-nMonv *»f ' * ICSI .1* » shali
conform to h(j.

Din. or width mums fini* (-angi* 1Ia-liftl> HiMnm i- In*lswii gru»'
1 .

Sise of material 4D

Remarks 1.

(L'+ 2D) approx.

This test piece shall be applied to bars of over 25 ram
in nominal diameter (or width across flats).

This test piece may be machined into the test piece with
reduced parallel portion. this case, the diameter of
reduced parallel portion shall be not loss than 25 mm and the
length of the part I*shall be approximately 4.5 L).

(t) No. 4 Test Piece  The for* and dimensions of this test piece shall
conform to Fif. 4

Diameter
D

14
Raraarfcs 1.

F.f. 4
[ T
] i)Y
! - X o
1 L 4 |°
g -
Unit:
Gaufe lenfth Parallel lenfth Radius of fillet
L p R
50 60 approx. 15 min.

Tho parallel portion of this taat piece shall be machine-
finished. However, that of malleabla castinf shall, as
rule, not be finished.

If the test piece of the dimensions ss sr)ecified in Fif. 4esn

not be obtained, the diameter of parallel portion and the f*ufe
lenfth may be determined inaccordance with the formula L ¢ awx
where A is the cross-sectional area of parallel portion.

LEE



(’;\‘()Orif()Srrge[sot FPiIgece5 The form and dimensions of this test prece a (7) No. 7 Test Piece Tbhe form and dimensions of this lest piece shall
T conform to Fig. 7

Fig- 5 Fig 7

. Unit:
Unit: own Width  Gauge length  Parallel length Radius of fillet Thichness
Width  Gauge length Parallel length  Radius of fillet L ’ " : ;
t p R T min. 4/7 1.2 L approx. 15 min.  Thickness of material
% 50 60.apprf1x. . 15 min. m'tcem?ss of A: cross-sectional area of parallel portion (I T)
Remark: In the case of applying this test piece to steel sheets not more (8) No. 8 Test Piece  This test piece shall be made from test coupon
than 3 mm thick , the radius R of fillet shall be 20 to 30 mmy and cast to the dimensions specified in the foIIowian_tabIe by machine-
the width B of gripped ends shall be 30 mm or over. finishing to the form and dimensions shown in Fig. 8.
to) No. 6 Test Piece  The form and dimensions of this test piece shall Fig. 8
conform to Fig. 6.
Fig. 6 4
L] v
Type of lest  Casting dimensions of ~ Parallel length Diameter  Radius of
Unit: mm p|yepce test co%pon (diameter) D D rm.« .IL
Width GaugeLIength Parallel length  Radius of fillet 8 A 13 approx. 8 approx. 8 16 mia.
p R T . ;
) ) 88 20 approx. 12.5 appro*. 125 2 min.
15 L +approi. 10 15 mia. Thickness of material . * 20 40 mia
i i ; 8c 30 approi. 20 appro*. .
At cross-sectional arse of parallel protioa (W iT) 64 min
8D 45 approx. 32 appro*. & :

Remark: ThU teat piece shall be applied to plates and shapes not more ) ) ) )
than 6 nun'in thickness. Remark:  This test piece shall be used for the tensile testm?
. a .. . _ Inaa .Kirh do not roQulir

1(a) « "a 1 « » i KA

€€



Fig. 9
S—
Unit: mm
Type of test piece GaugeLIength Distance between grips
p
9A 100 150 min.
98B w0 250 min.
frol cfgpn.folr[r)nTteo»ﬁ:rgl.»cleo. Thb. form and dimensions of 1 t«>l pi.e. Shull
Fif. 10
F
& dwr J
)—ﬁ T S
sam
Diameter GaugeLlength Parallel length  Radius or fillet
p R
12.1 50 60 approx. 15 min.

Jilri 1 (fia)

"cstH’g“elcegl Tihe form and dimensions of this lest piece shall

confogrm fo

aafltfiarm&u «

9

(1) No. 11 Teal Piece
conform to Fig. 1L

The form and dimensions of Ihis lesi piece shall

Fig ]1

Gauge length L1 50 mm

The cross section of this test piece shsl| be ss ¢st °** 'r°™ |B*
tubular material, and the gripped ends shall be inserted with 1

metal plugs or pressed fist bj hammering, )
In the Lgtter ssal the feng{h of parallgel portion shall be not

less than 100 mm

(12) No. 12 Test Piece  This test piece shall be made from the tubular,
material by cutting out and then by finishing to the form and dimensions

as shown in Fig. 12.
Fig. 12

X 1Ly~

— rr,

Unit: mm
Type of Width  Gauge length  Parallel length Radius of  Thickness
teysFt) piece L p fillet R .T
’ ’ Thickness
12A 19 50 60 approi. 15 min. of tube
: Thickness
128 25 50 60 approx. 15 min. of lube
. Thickness
uC 3 50 60approx. 15 min.  ofyibe
Remark:  The cross section of parallel portion of this lest piece shall be
of arc form as cut out of the tubular material. However, the

gripped ends of test piece may be hammered flat at the room
temperature.

* W firiju



(13) No. 13 Teat Piece  The form« dimensions of this test piece snail
conform to Fig. 13

Fic. »)
<
{- y
Type'of  Width Gouge length Parallel length Radius of Thickness Wriidthe?jf
tést piece fillet i ptp
) : : . portion
Thickness
13A A 80 Wepprox. 20 10 30 of BMteris|
138 125 50 60 approx. 20to 30 I fickness min

of BMterisl

(14) No. M Test Piece

() No. MA Test Piece The form and dimensions of this test piece
shell conform to I'if- 14 (a).

Fif. 14 (a)

2 YA — | .
- rr—9
Unit: mm
Gauge length Parallel length Radius of flllet
L P R
5.65 YA 3.5Dw 1D 15 mia.

A: cross-sectional arwa of parallel portica

Remarks 1. The pup length may be so determined that L - 3 D for circular
cross section of parallel portion, that L« 5.45 D for square
cross section» end that L'+ 5.24 D for hexagonal cross section.

2. The length p of parallel portion should be 7 D. as far as
practicable.

3. The diameter of f[1ripped Fortions of this lest piece may be made
same as that of the parallel portion. In this case, the distance
between grips shall be so determined that p >so.

* *%!

()« « & 4 A«

8T mas -

(b) No. 14

B Test Piece  The form and dimensions of this test piece

shall conform to Fig. 14(B).

e

Width GaugeLIength

p
vesian L) 1pgitu 15 min.

Fig. 14 (B)

L4

y_.

Unit:  mm
Parallel length RadiusRoffiIIet Thichness

Thickness of material

A: cross-sectional area of parallel portion

Remarks 1.

2

3.

*frewflhfu

The length UA'“peraIIel portion should be so determines that
p» Ly 23A. asfaras practicable.

the case of applying this test ?iece to the tensile lest of
tubes, the cross section of parallel portion shall be as cut
out from the tabs.

The width of gripped Fortion of this test piece may be made same
as that of thsparallel portion.  this csss. the distance between
grips shall be so determined that p 1 L+ 3 «/X.

For the use of this type test pieces, it is advisable to unify
their dimensions according to every reasonahble range which
covers varied plate thickness, as exampled in Table 3

(see 4.3 and 4.4.).
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Crack

s

Seizure

&Bead
rawing)

Contenta of defect

Cause of defect
Caused hy

ok
i%e

1an, c an e of

die’ erature

e| ure-
ace

and en

unevenness of

materials.

Caused by hlg[h
ressure” of
Blan face and

cushion, change of

; (r|3|ng selzure
Elongation/ of Che hlank face
VROU%WI talp Srn%vgﬁ%essag?
ofcell) materials.

e

scratc urr, and
deformaflon of the
materials, excess
Bressure to be .
lank and cushion
wrinkles, chan(t;es
of die temperature,
gnd worn-out of the
ie

i

o s

rten

18

&ud  tmfol '3 »

the die’ temperature

ture of dust and

341

Treatment

Ad Austment of the
ressure |1

t of the
gﬁl}tgrno 3 %dlng
the %as
check

ateria

Adjustment of the
Fressure
mprovement. of the
die\(Poliahing)
Materlal chec

n?lete cqntrol
f aterlaj
cleanin

materigls, -
inspection and
rei)alr of the, die,
oiling, adjustment
of pressure, and
polishing and
OImalntenance of the
e

Complete surface
treaPment



(Die R

drawing)

Line
diver-
gence

Wrinkles

Break-1
away of
sur face
treatment
raaterlala

Contenta of defect

Cause of defect

342

Treatment

Mixture of dust and C?mnnlete crintrol

substances worn

wrrn& es caused by
cgac change of
the die éem era-
ture, and excess
gressure to the
lank and cushion

Mixture of dust and
su?stan%ﬁs dworn

ut of. the die
?nsuff|0| nt étoo
narrow)l rea away

wnﬁmen%veﬂa

ping due to‘mls
Insértion

Unbalance of
ressure.to the
lank and cushion

Die worn-out

Unevenness. of
material charac
teristic value
unbalance'of
gressure to the
lank and cushion,
and die worn-out

Defective surface
treatment manufac
turer), e ective

bk el

andtex%ﬁss
ressure to the
Elank and cushion

aalnrciilaie

| at errﬁ

cleanin

ma errai %

|nspect|on and:

maintenance 0 th?

die, adjustment o

pressur polish-
% of the die:

and oiling |

Polishing of the
die, inspection
aHd ainten nce of
ig: olfin
|ns?rt|on check,
surface treatment

-t

Adjustmentlof the
ﬁressure
epair of the die

Matenal chec¥
reg acement o
terials,

ad] ustment of the
pressure repair
of the die, - -
adhesion ot
materials,
quantity ¢

and 0il

Material check,
replace ent of

m teﬁla

PO IS aﬂd
epair ot the die,

Hd adéustment of
the pressure



Content* of defect

Burr
< |
bl B
Burr
*|r
Defec-
tive
down " *°
Defective
joggle' &
';r\lnsufficiént flange
5 5 ,
T
o1He.-
rence

Defective Lamination, scale,

scab,
materials camber, meandering of coil,
roll ‘scratch and others

2(«) & «

343

Cause of defect Treatment
Worn out rPunch and Régalr of th?

HETHIE A A

Insufficient Check completely
Eressure defective theibottom’ dead
roke cen}(er gottomlng
mcomplete bottom- mark, and pressufe
check, apd gauge.  "bi

mgomplete cﬂecklng
cf pressure gauge

Incorrect ?W|tch|ng Wltrnplete comparison

position of the type
lever for switching sample, as Vveillas
type, incorrect . = inspection,—
position of slide, maintenance and'
and incomplete improvement of 1
check at the time  type switching

of comparing with  devices

the type sample

Defective steel Understand fully
materials the contents of
At the time of BK defection and
and SH cutting off dffectwe art, ¢
a|[n Jrea ment :is
a eqd to the
ective
materlals and
materials are

replaced.

A A« »



Concents of defect

Pimple ———)
Pimple
Depot —
Depot
W/
5=47==
Scratch
caused by
hit ‘
IScracch
~. :>
’ | Scratch E
( big wutLc
i
2 («) aaflfcUih

Cause of defect

Mixture of sub-
stances including
duiit  (caused b
working gloves and
conve or? aﬂd
%fus at t énne
cutE In 3n
ec ai § at the
g # die repair)

Hit by the guide,
cutter, and”chute
at the time of
anel |nspect|on or
uH|ng fall
ﬁane over-
bl
r setti
SN %d

of I/H lifter,
defectlve of rubber
buffer

roller and
materials

Caused by int
ference or oyerlap-

ping. of of panels at
a1 transport

Fians} brPng tcl%S
conveyor and Inser-
tion of products.

Worn-out of Funch

Hd die cuft
incorrect
apgrture

titufai  TiefalruT [

344

Treatment

Removal of sub- 1

stances b% W|p|n
polis |

deanlnq

materials and die,

and inspection and

maintenance of die

Re-quidance OL
eration met
%nova of
stacles, repair,

|mprovement1
correction of
process. unbalance,
correction of
automatic devices,
and Inspection and
maintenance of the
die oo |

Polishing, improve-
m nt and” removal
? e inter-
erentlal s? tion,
correction

nce

besiha
tiof 2 néf%u'ﬂ%eﬂt
Oiling and repair

the dje
ZCorrecuon of
Herture and
trusion)

O VTS
—_—



Content* of defect

Deforma-
tion
Tvist
D J
I /
Tvis t
th L

e

ASpring tlack

Spring go
Spring go
f
Dit
contact
Ty
t Die contact g

202 (fia) t c t0

Cause of defect

Dispersion of
material charac-
teristic values,
camber of mate-
rials, oil adhesion
to materials
Insufficient
g(es ure to the

ank and cushion,
and unbalance of- a
the blank face

DJsFer3|0n of mate-
rial characteristic
values, camber of
materials, and
unbalance of pat

Die worn-out (coo
open), incorrect
thickness of mate-
rial ?thjn) and
insufficient main
pressure

Looseness of 8et
Pat spring broken,
100SeNess 0
Inserted panel,
Incorrect position
of panel, and error
at the time of die

repair

I ] « | A

345

Treatment

Material check,
replacement of
materials,
re-cleaning,
adjustment”of
pressure, and die
fitting

Maﬁeﬂalc?ec?
replacement o

nlgterlgﬂs, and
inspection ang

maintenance of the
die.

Inspection and
maintenance of the
die, material
check, replacement
of materials, and
adjustment of
pressure

Inspection,
majntenance agd
polishing of die
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Specifications

1 Mechanical Properties and Chemical Compositions "
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50°~90"

”l
=||l’|1x 100

T av CQ2( 3 )
© penetration :p ® throat d
Welding penetration of plate’ ® leg length © thickness : ti/— tn
reinforcement r ® hutt length t'
thickness macroscopic shape
shape of welding i
(1) penctration reinforcement (reference)
unless drawing specified beyond base metal
I type <2.3mm L penetration shall beyond 70%
. penetration(%) =-l:-x 100
__?—_. r
V type j‘ ] unless drawing specified (@) beyond base metal
U :;::n 23~ 9.0mm L X\"",’ penctration shall be 100% @ under 2t or
¢ S P
groove ‘z,\ penetration (%)g%‘ 100 under 10mm.
o partial penetration
H
g 50°~90°
unless drawing speaficd beyond base metal |
groove penetration shall be 100% reinforcement ry, 1y
weld >6.0mm penetration (%) shall be under 2t.




"1I07 2 (a) srmagrunmaudaslawedin CO2 (matidn)

shape of welding

thickness
(t)

macroscopic shape

shape

penctration:

reinforcement (reference)

fillet weld
(double)

< 12Zmm

concave fillet weld

L

convex fillet weld

@ leg length shall be over
drawing or wilﬁin 150% of it.
@ unless otherwise specify, it
shall conform to following
d >0.5X thickness
1 >0.7X thickness

r< 05x 1

fillet weld
(single)

< 12mm

[

@ leg length shall be over
drawing or within 150% of it
@ unless otherwise specily
d > 1.0 X thickness

I > 1.4 X thickncss

lap fillet weld

< 12mm

G

s

@ it is samc abone
@ unless otherwise specily

1 > 1.0X thickness

67€



2 (lia)

shape of weld

flare joint

edge joint

Noa
thickness

(t)

< 12mm

< 1Omni

CQ2(

shape

L

1

G

£

macroscopic shape
penetration

(T) when ti < t,
actual leg length
no > i

) when ti £ {]
actual leg length
MLl > ti

unless drawing specify,
d > I-Ox thickness
f > 0.2 Xthickness

reinforcement (reference)

reinforcement shall be with in
S0 percent of 1.,

reinforcement shall be beyond
base mets.

0G€



rrrraCi2 () 1

shape of weld

edge joint

plug weld

thickness
(1)

< 10mni

< 20mm

Co2( 2 )
macroscopic shape
shape penetratiorl

unless drawing specify,
d > 1.0 x thickness
P> 0.8 x thickness

wlien t < 3mm
= 6mm 30“€ 0 < 60“
when t = 3to 12mm

T D=2t or over
: 5/; when t> 12mm
D =it D=2t+12

p> 0.2 x thickness

remarks () Root of but weld or fillet weld sliall be penetrated.

2)

case under 0.8mm thickness, welding shall conform to agreemement of MMC

(3) Test méthode slial! be cut the bead at right angle and see after etching.

reinforcement (reference)

it is same above.

reinforcement shall be beyond
base metal.

center may become dented a
bew. shall be careful to
penetrate root.

16¢



2 (i)  Tm 1 a co2( ! )

Bar and pipe welding penetration. D diameter of bar.

shape of weld shape macroscopic shape penetration remaries

® leg length shall be drawing r<051
from —30% to +30%
unless drawing specify

weld of par

o /A6 LAEEN 14t <0ID, 14t

¢ when
& 03D< 141 > 03D
} A it is same above.

d of b 2 B actual leg length shall be
we ar
and p?ate with beyond 0.33t.

pit.

[AS1>



2 (fia) f méa *« CO2( ! )
shape of weld shape macroscopic shape penetration remarks
+
D& H ® leg length shall be drawing from r<o02l1
l 2 100% to 150%
weld of pipe ) L : A ;
and plate | - ; : @ unless drawing specily
, e 1> 144
I'—<> , (I> ¢ t d> t
Lz
@ leg length shall be drawing from | r < 021
= 100% to 150%
[Tt 7\ i @ unless drawing specify
e 3 when t$ 03D
weld of pipe . . ol 8 m—
and plate e 12t
c’-\, when 03D<t
' | = % 1> 03D
d> 0.7t or 0.3D
remark (1)
(2) l it is same as Table 3.
3)

£GE



3 LUmmi !

Type o Inspection Initial —|(
Type of far! it ; tnitial Superviso
Initial Pam Inspection Inspecnoﬁ Iy

1 Safety Parts
2 Hysteresis Control Parts B
3. Top Quality Parts

General Parts

Particular parts in the 3 categories

above specified by the head of B

quality control

. Parts om Lot 30r
Lot 1 which have been
assed arc Moved to
ass Production
Inspection.
However, should lots
contain consistently
substandard parts, an
inspection of eagh
individual !wil be

carried out.

1. Whenever a goods
delivery  to be under-
taken, [Parts_ arc in-
spected during this

roerts until they pass

2. Parts clea_nnq inpec-
'tion at this stage sub-
sequenlly move to the
Initial Supervisory

spection
J. "Initial Parts™ include
new pans, design

changed Barts and
process changed parts.

“ A B c 0 E

) fe(Ut« . *oJf Oner «ver i
Inipecstoft snettdry Oner week Oner «M Ut?u-“'lf_ Iturr;(nnr%/iti tngglvreetcetml

Mau Production Stage

Dlijr Inspection Special Inspection T&%%%?},‘H&

Asper Table |

Not drawn up

| Shunld customer

daims. Une daims or

failures of acceptance |

Infection occur, a good for the said

change fo Special abnormalitigs,

Inspection will be 2. If abnormalities arc

undertaken. not found_in three I
in succession, there
WUH be no change to
Mau Production

1. Undertaken when
abnormalities occur.

1. General Parts are inspec- 1. Ai+nil, i
Inspection ~only be tedtusmgdla rﬁmsh' Pl d;('t\/ll\gn<:sll1|p,Lljfpt|”L.
sectionsno “The bnpro- ™ esic.
vement o 1 Inspection e
and -Specially Tolerate*
Parts- have been drauo

B/ tat

“Inspection

AxveUcnti|  Tabubtion*
Conceded
Not drawn o
(in principle)p Not drawn np

niM jlim-

1
2 Rgarrangement of ilaftf

arts |5 Undertaken
Inspection 3 ﬁ b abo permis*Me la

use the standards A ou
in -Inspection Agree

el Parts Plot

ol Pedbad
Samm phe et

"Delly w Sgecl

3 WM'

|. Asarule thish not .
necessar%/ for gencraf
?arls but  part of Ihn
000w Up to a special

inspection il b p_cnnljta-
e

abk m make a Simp
ububtluu If required.

yGE



Chart lur Averages

Number of

Factors tor

Control Limits

Observations

in Sample. A
2 2.121
3 1.732
4 1.500
5 1.342
6 1.225
7 1.134
8 1.061
9 1000

10 0949
1 0.905
12 0.866
13 0.832
14 0802
15 0.775
16 0.750
17 0.728
18 0.707
19 0688
20 0.671
2l 0.655
22 0.640
23 0.626
24 0612
25 0.600

A,

3.760
2394
1880
1596

1410
1271
1.175
1094
1028

0973
0925
0884
0848
0816

0788
0762
0738
0717
0697

0679
0662
0 647
0632
0619

A2

1880
1023
0729
0577

0483
0419
0373
0.337
0308

0285
0.266
0249
0235
0223

0212
0.203
0.194
0.187
0.180

0173
0.167
0.162
0 157
0 153

.36

Chart for Standard Deviations

Factors for
Cental Line

Cl

05642
0 7236
0.7979
08407

08686
08882
09027
09139
09227

09300
09359
09410
0.9453
0.9490

09523
0.9551
0.9576
0.9599
09619

0.9638
09655
0.9670
09684
09696

oo o o

0026
0 105
0 167
0.219
0 262

0299
0331
0 359
0.384
0406

0427
0.445
0.461
0477
0491

0 504
0.516
0 527
0538
0 548

Factors lor

Control Limits

1.843
1858
1808
1756

1
1672
1.638
1609
1584

1561
1541
1.523
1.507
1.492

1478
1.465
1454
1443
1433

1424
1415
1407
1.399
1392

oo O o

0030
0.118
0.185
0.239
0.284

0.321
0.354
0382
0.406
0.428

0.448
0.466
0.482
0.497
0.510

0.523
0534
0.545
0555
0565

Source: Reprinted bv permission of the American Society for Testmo and Materials 1950

3267
2568
2266
2089

1.970
1882
1815
1761
1.716

1679
1646
1618
1594
1572

1552
1.534
1518
1503
1.490

1.477
1466
1455
1445
1435

Factors for
Central Line

di

1128
1693
2059
2.326

2534
2704
2 847
2970
3078

3173
3258
3336
3407
3412

3532
3588
3640
3689
3735

3778
3819
3858
3895
3931

Chart for Ranges

dr

0.853
0888
0 880
0 864

0848
0833
0820
0808
0.797

0.787
0.778
0770
0.762
0 755

0749
0.743
0.738
0.733
0.729

0724
0720
0716
0712
0709

Factors lor Control Limits

o,

oo oo

0.205
0387
0546
0687

0812
0.924
1026
1121
1.207

1285
1359
1.426
1.490
1.548

1.606
1659
1.710
1.759
1.804

D1

3.686
4358
4698
4.918

5078
5203
5.307
5394
5469

5534
5592
5.646
5693
5737

5779
5817
5.854
5.888
5922

5.950
5979
6006
6.031
6 058

3

o oo oo

0.076
0.136
0184
0223
0.256
0.284
0308
0.329
0.348

0.364
0.379
0.392
0.404
0.414

0.425
0434
0.443
0.452
0.459

0«

3.267
2575
2.282
2.115

2.004
1.924
1.864
1816
L

1.744
1.716
1.692
1.671
1.652

1.636
1.621
1.608
1596
1.586

1.575
1.566
1.557
1548
1541

GGe
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