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JAPANESE INDUSTRIAL STANDARD

Testing methods for thermosetting plastics

UDC 678.072:620.1

1. Scope This Japanese Industrial Standard spec1ﬁes the general methods of
testing thermosetting plastics.
. Remarks 1. The following standards are cited in this Standard.
JIS B 1352 Taper pins
. JIS B 4410 Taper pin reamers

2. Definitions

JIS B 7502
JIS B 7503
JIS B 7507
JIS B 7512
JIS B 7513
JIS B 7514
JIS B 7516
JIS B 7601
JIS B 7726

JIS C 1102
JIS C 1302
JIS C 2320
JIS G 4051
JIS K 8034
JIS K 8951
JIS R 3503
JIS R 6252
JIS Z 8101
JIS Z 8401
JIS Z 8801

. The units and numerical values given in {

Micrometer callipers

Dial gauges

Vernier, dial and digital callipers
Steel tape measures

Precision surface plates

Steel straightedges

Metal rules

Trip balances

Rockwell and Rockwell superficial hardness
testing machines

Electrical indicating instruments
Insulation resistance testers

Electrical insulating oils

Carbon steels for machine structural use
Acetone

Sulfuric acid

Glass apparatus for chemical analysis
Abrasive papers

Glossary of terms used in quality control
Rules for rounding off of numerical values

Test sieves

are in accordance with the traditional unit system and
appended for informative reference.

For the purpose of this Standard, the definitions of principal

terms are as follows:

(1) apparent density

(2) bulk factor

The quotient of the density of moulding product divided by

The mass of moulding material per unit volume.

the apparent density of the moulding material used for the moulding
product. The bulk factor is equal to the quotient of the volume of the

moulding material required for moulding divided by the volume of the
moulded product.
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(3) free water content = The water to be lost from a moulding material when
the material is dried at room temperature.

(4) warping rate The concave or convex deformation of material in the direc-
tion parallel to the edge, represented by the maximum warp for a length of
1000 mm in percent.

(5) twisting rate  The concave or convex deformation of material in the
diagonal direction, represented by the maximum twist of a length of 1000
mm in percent.

(6) mould shrinkage coefficient = Moulding material shrinks smaller than the
mould dimension when it is taken away after moulded from a mould and
allowed to cool down in the air. The difference between the mould
dimension and the dimension of the moulding product is called "mould
shrinkage". And the percentage of the mould shrinkage to the mould
dimension is the mould shrinkage coefficient.

(7) rate of shrinkage on heating  The shrinkage on heating is the difference
between the dimension of the moulding product which has been moulded
from a moulding material in a mould, taken out of the mould, allowed to
cool down in the air (the dimension of the product in this state is termed
initial dimension), and that of the product further conditioned in a thermo-
static oven maintained at a specified temperature, its rate is the ratio of

., the shrinkage to the initial dimension in percent.

(8) withstand voltage The property of a material such that its test piece
withstands without breakdown the specified voltage (the specified potential
gradient x the thickness of test piece) applied for 1 min.

(9) flatwise withstand voltage  The withstand voltage of a laminate when the
voltage is applied vertically to its laminae.

(10) edgewise withstand voltage  The withstand voltage of a laminate when
the voltage i1s applied parallel to its laminae.

(11) dielectric breakdown strength  Under the specified test conditions, the
quotient of the minimum effective voltage at the breakdown of the test
piece (breakdown voltage) divided by the distance between the two
electrodes (thickness of test piece).

(12) insulation resistance The quotient of the d.c. voltage applied between
two electrodes divided by the total current flowing between them. It
includes both the volume resistance and surface resistance of the test piece.
In the case of laminates, it indicates the edgewise insulation resistance
when the voltage is applied parallel to laminae.

(13) volume resistance The quotient of the d.c. voltage applied between the
two electrodes divided by the current through a unit volume of the test
piece placed between the electrodes.

(14) surface resistance The quotient of the d.c. voltage applied between two
electrodes attached on one side of the test piece divided by the current
flowing along the surface layer.

(15) volume resistivity = The quotient of the potential gradient parallel to the
current within the test piece divided by the current density. This value
equals the volume resistance between the two electrodes forming the two
opposite sides of a cube with 1 em edges.
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(16) surface resistivity =~ The quotient of the potential gradient parallel to the
current along the surface of the test piece divided by the current per unit
width of the surface. This value equals the surface resistance between the
two electrodes forming the opposite two sides of a square with 1 em sides.

(17) dielectric constant The amount of electrostatic energy stored in a unit
volume of a substance in a unit electric field. It is called "dielectric
. constant (¢£)" and expressed as the quotient of equivalent parallel capacitance
of a capacitor employing the test piece as the dielectric (C,) divided by that
of the same capacitor when air (under the standard condition the dielectric
- constant of air can be taken for that of vacuum) is used as the dielectric
(Co), measured under a specified frequency.

(18) dielectric dissipation factor  Dielectric dissipation factor is the tangent of
complementary angle to a dielectric phase angle (tan §). The dielectric
phase angle is the phase difference angle () between the sine-wave voltage
applied to the test piece and the current component having the same
frequency as the applied voltage caused by the voltage application.

Remarks: The cosine of the dielectric phase angle (6), i.e., dielectric power
factor, is sometimes used in place of dielectric dissipation factor,
since dielectric power factor can be regarded nearly equal to
dielectric dissipation factor, if tan 6 < 0.1.

(19) arc resistance  The period of time for which the test piece can withstand
the exposure to arc.

(20) Rockwell hardness A number calculated by the following equation from
the net increase in the depth of impression when the load on a steel ball
indenter is increased from a fixed minor load to a major load and then
returned to the minor load, by employing an appropriate ball indenter
specified depending on the hardness of the test piece.

Hy =130 - 500~

where, Hr : Rockwell hardness

h . net increase in the depth of impression (mm)

In the above procedure, use a steel ball of 6.350 mm diameter for the
measurement of M scale, with the minor load of 98 N {10 kgf} and major
load of 980 N {100 kgf}, and use a steel ball of 12.700 mm diameter for the
measurement of R scale, with the minor load of 98 N {10 kgf} and major
load of 590 N {60 kgf}.

(21) Barcol hardness  The maximum reading of a Barcol impressor of Type
934-1, when the test piece is indented by applying a load on the indenter of
the instrument.
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(22)

(23)

(24)

(25)

(26)

(27)

(28)

(29)

(30)

(31)
(32)
(33)

(34)

(35)

(36)

flexural strength = The maximum flexural stress in the test piece when it
is supported at both ends as a both-end-supported beam and applied with a
concentrated load on the upper face at the centre of span. However, for a
laminated tube of not more than 100 mm inside diameter, the flexural
strength is the maximum breaking stress in the test piece when it is placed
between two parallel boards and uniformly loaded on the axis.

bending modulus of elasticity  The resistivity of the test piece against
deformation by flexural stress, in the straight portion of the load-strain
curve within the elastic range. It is expressed in the flexural stress per
unit strain. '

tensile strength  The quotient of the maximum tensile breaking load
applied on the test piece divided by the minimum original cross-sectional
area of the test piece, i.e., the maximum tensile stress.

compressive strength The quotient of the maximum compressive break-
ing load applied on the test piece divided by the compressed original cross-
sectional area of the test piece, i.e., the maximum compressive stress.

Charpy impact strength  The quotient of the total impact energy absorb-
ed when the test piece is broken in a Charpy impact testing machine
divided by the original cross-sectional area of the test piece under the
notch.

Izod impact strength  The quotient of the total impact energy absorbed
when the test piece is broken in Izod impact testing machine divided by the
original width of the test piece at the notch.

bonding strength  “The load at the break of the laminated sheet when the
load is applied parallel to its laminae by using a steel ball.

deflection temperature under load The temperature of the heat-transfer
medium when the deflection of the test piece at the centre of span reaches
a fixed amount, when a bar-shape test piece is supported at two points,
applied with a fixed load at the centre of span and is heated from outside
at a constant speed.

burning resistance The grade of burning resistance and self-extinguishing
property of plastics. It is expressed by the duration of burning after ignition
and burning distance.

flaming  The state of burning with flames.
glowing  The state of red-heating without flames.

water absorption The percentage of the mass of test piece which has
increased by immersion in water for 24 h to its mass before immersion.

boiling water absorption The percentage of the mass of test piece which
has increased by immersion in boiling water for 1 h to its mass before
immersion.

boiling water resistance The resistivity of the test piece with appearance
against immersion in boiling water for 15 min.

chemical resistance  The resistivity of test piece with mass and appear-
ance against immersion in a testing solution maintained at a constant
temperature for a specified period of time.
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3. Method of sampling and making test pieces

3.1 Method of sampling In the case of testing the quality of product manu-
factured in lots (), samples (?) shall be taken in accordance with the following,
unless otherwise specified.

(1) Moulding material Make random sampling on a lot whose quality can be
. regarded as uniform so that the sample will represent the quality of the
whole lot. The quantity of the sample shall be about two times as neces-

sary for the test and the sample shall be contained in a vessel which can be
* closed tight.

(2) Laminates Sample at random one piece of product as the sample from a
lot of laminated sheets, rods or tubes that can be regarded as of the same
quality, shape and dimensions.

Notes () The term lot used here means, as defined in S6 (stratified sampling)
of clause 3.(5) in JIS Z 8101, moulding material, laminated
sheets, rods and tubes of the same quality produced at the same
time under the same conditions.

(?) The term sample used here means, as defined in S9 (cluster
sampling) of clause 3. (5) in JIS Z 8101, one sampled from the .
same lot to be subjected to measurements and tests.

3.2 Method of making test pieces

(1) Moulding material = When making each test piece by moulding the sample,
use the metal mould which meets the requirements for the respective test
piece, and mould under the conditions as appropriate to the sample.

(2) Laminated sheets Unless otherwise specified, cut the test pieces from

the ends of the sample lengthwise or crosswise, with care not to produce
heat by machining.

(3) Laminated rods Unless otherwise specified, cut the test pieces from the
ends of the sample, with care not to produce heat by machining.

(4) Laminated tubes  Unless otherwise specified, cut the test pieces from the
ends of the sample, with care not to produce heat by machining.

Remarks: Unless otherwise specified, the tolerances on the dimensions of
test piece shall be + 5 % of the specified dimensions.

4. Test items The test items for each type of thermosetting plastic product
shall be as given in Table 1.

Documents

Full document details: JIS K 6911-1995


http://www.avadocuments.com/doc/jis-k-6911-1995
http://www.avadocuments.com/doc/jis-k-6911-1995

STD.JIS K b911-ENGL 1995 EE 4933608 05371L2 937 M

Sunjesy
uo afequtays
Jo ajea pue
an[ea % HY JULIILJo0d
UEOW HY % (S ¥ 09) I1 X 06 ¢ % (S F09/DEFEIMUT edeyuLIys
D8 FEMT F 920 8 814 se 28Ip te[noar) 4 L' F $3-0 03 sansodxe 1a33y PIMOW
onfeA | ww 900t v — mnSmEMuH
“Xe %, A
/ Z 9'c — ojer Surdiep
HH mwum . I9)9WeRIp JPISUl
onpea .aﬁ v g g'gg ‘I9jowBIp apisino ‘yjduer|
uesy w0 2 26 Jojeurerp ‘yifuar]
N — 4 T'g'g | ssowypory) ‘YIpim ‘ySue |  suorsuemq
anjeA _ _ . _ juajuod
. uBaly % ¢ £e'g Io9em 991
au_wwuw_w& - — — 4 v'e - Liqepmop
— * - z 7eg poyjew 2SIp IB[NOIL)
U s ‘3 — — Z 1'gQ poyjeur Surpnr)xyg Mofq
- a[qissoduir st [ouuny
an[ea -gje0d ¢ ¢ Bnorqy Aunnod a1oq 10900} {ng
uval a3 a[qissod st puuny pue £315uap
— — Z 1'8'S y3noay) Sutanod araym jyuareddy
uors ww [eu
% -saxdxo aqny pox| 399Yys| -ajewr asnep
ajeu 4
& E:HM Jo wwaw_ﬂﬂ 2091d 1893 Jo Suruoyipucoarg aoa1d 9899 Jo azIg mwwmm mwww“ .wnwmq -E:owm a[qes uorjdurosa(g wal 983,
L Jo uots ‘anjea -yddy
— -soadxy |poinseapy dunjse] Jo seuuly,
=23
©
©o M

Swall 989, 1 °[qel

Documents

Document Sharing Hub

Full document details: JIS K 6911-1995


http://www.avadocuments.com/doc/jis-k-6911-1995
http://www.avadocuments.com/doc/jis-k-6911-1995

STD-JIS K b91L-ENGL 1995 BE 4933L04 0537163 873 =

n
o . A D.0T F0Z  [tepun 10 g "&Ip [0} X 0% ‘(@) r=
=33 1 S0-d + D.00T/U 3—A | ¥I 31 58 2[0Y 9poI33[d YIIM z Q
= HiI% (<7 Iapun 1o 9z "€Ip {0y X 0% ‘(?) m
- $9)/0.% F 0Z/UZ, 06-D | ¥1 314 se 3[0y 9poijoo[d Yym z ANE Surjioq 1035y 5
O.J_u anfes | O J SSUIOTY) 3
© ueel 0.0T F 02 10 10 0T X 0 X 0% (d) (¥) o
x4 /M S0-d + D.00T/4 Z—d $1 'S s® 8]0y 9pOII[S YITM z Z D
_ S82UNIIY}
HY % (8 ¥ IV 10 0T X 0Z X 0F% “Q) (®) 30UB)SISAI
L] 99X/0.2 ¥ 02/ mm 06—0 $T ‘814 se 9]0y opoIIdB[d YITM z z Z1°G Suiproq eV uoIRINSU]
1 0.£ F09/1¢8 *8yA € € I9jeM Ul UOISIOWWI I}y
W/AW HI % (S F (0e [1o u1 ‘poysom days
$9)/0.% F 0%/ %, 06—D | 8°0)x 001[] ‘eeld arenbg e ¢ 211G -£q-dejs utwr 1 ‘@stmielq
anfea s
uesy AN 0.6 09/ T +8%—d S10¥¢ e £ I99BM Ul UOISIOWUIT 193}V
X (00T 0% 08) ¢ ‘o81p Te[nOII) U13uans
HY % (S F [1o Ul ‘poyjewu umopyealq
W/AW §9)/0.¢ ¥ 08/1%, 06-0 e ¢ eIT'S aW1}-110YS ‘aSIMIBL] aLIp8[RI(]
-
B HY % (S F ssouzdIY} [N} X 0F X OF
§9/0.C F 08/1%, 06-D  ['€1 ‘814 s¥ 9J0y 9ponad(d YM | g gIT'S [fo ug adeyoa
(0T 03 €) X 09 X GL puR}sSyILM
0.2 T 06/1 $0~0 |21 ‘314 se ajoy apo1sda]e yim 4 TIT'g 110 9,06 Ul 9s14a3pH
orn (ST°0 ¥ 3) x 91enbs I9)oWRIpP SPISUI
oy .ww 0L ‘IT '314 se a0a1d pauryiely | g wur )()Z UBY} SS9 J0U I0,]
030 , A _ I9)oWeIp IpISUl
HY % (S 7 08 ‘0T '31q € 3qn) PIUIYIE | g gor'g W Qg UBY) SSO[ 104 agejroa
$9)/0.2 ¥ 08/4 %, 060 (ST0F3) puelsyIM
X (00T 03 04) [J 9e[d srenbg z T°01°S IsTMIBLY
(ST°0 5 ) x =Bp [Ind G 6'G
(ST°0 ¥ @) X (001 01 09) ¢ utw | 1oy adejjoa
ISIp JE[NIIL) Z 8'¢ |‘adejloa payads je ‘(10 U puelsyIm
Te1a
-mw.”%” wrur aqni| pox| 399Ys| -ajrur osnep
sj[nsal |jo poyjow pajeu| pejeu | pareu|  Bur
189 I0 jrun| 9991d 3§93 Jo BUIUOIIPUOOAI] aoa1d 3893 Jo 9Z1Q -turery |-tarer | -twrery| -pmopy | P19%° uonjdrross(q wall 189,
Jo uors ‘anea -iddy
-saxdxy | painses]y Surysay Jo sowry,

(penurjuod)

T SIqEL

Full document details: JIS K 6911-1995


http://www.avadocuments.com/doc/jis-k-6911-1995
http://www.avadocuments.com/doc/jis-k-6911-1995

STD-JIS K b911L-ENGL 1995 mm '-I“IEIEIE;EIB 05371kY4 70T M

8

K 6911-1995

Documents

SS9UIIIY) UL JISAO I0 G’ g [ %91'¢ ssoupaey [oodegqg
anfea _ v (pe1id) 9 x 08L 4
uesy
. 89[qNOP (QT°0 F €) X 08 ¢
‘98Tp IB[MOIID z 1'91'C SgaUpIRY [[OMIO0Y ssaupaey
sn[ea . HYI % (g T (920 F €) X 001 ¢ soue)
TeIW $9)/0.% ¥ 08/4 &, 06-D ‘8Tp IB[NAIID d q1'g — -S1891 21y
. (ssauyaryy I191em
0.1 €31 T F¥2-d 11™) € x 0g [J “e3erd axenbg 4 Ul UOISISWIWII I9)JY
HY % (S ¥ (ssou3joryy
$9)/0.% ¥ 03/1 5, 06— I10y) € x 0g [J ‘o3erd szenbg Z
(ST'0 F8) X 09¢ 193emM
D.IFEEMUT ¥ $2~- ‘O8Ip Ie[naal)) % Ut uolsowwr I99Jy
HY % (¥ (GTOFE)X 05 ¢
on[ea $9)/0.% ¥ 02/UE, 06-0 ‘o8Ip Ie[NIID (4 gFT'g poYIowW I339W-H
aespy - (sseuzydIY3 1918M
D.IFEMUT F¥5d 10y) € X 00T [] ‘@3e1d s1enbg A Ul UOISIDWIWIT 19V
HA% (S +F (ssoUNITYY
99)/0.8 ¥ 02/Uf, 06-0 | INY) € x 00T [] ‘o3erd arenbg (4 gvrg
(ST°0 F€) X 001 ¢ I9j8M 109
2. T FEZUT T ¥5-A “0SIp TR[NOII) 4 Ul UOISISW W I9)JY -o8) uonedis
. -SIp oLIJ09[AIP
HY % (¢ F (ST°0 ¥ &) x 001 ¢ poyjewt | pue jueisuod
, §9)/0.2 ¥ 02/4 ¢, 06-D ‘o8Ip IRINDIL) (4 TvL°S 23pLiq uopoNpul [ENIN 9LI3IARIq
( HY % (8 7F 19pun 10 QT Jo ssoUNOIY)
on[ea R 99)/0.% F 0%/U ¥, 06-0 1% X 001 (] ‘eted aaenbg z
TEH | | TRPUR . HY % (S F (§T°0 % 3) X 001 ¢ Suisreyo
, $9)/0.% ¥ 02/U ¢, 06-D 08Ip Te[noI) (4 eT's Ut T ‘90BLINS ‘SWIN[OA Ay1ansisey
uors Tett
-soxdxs ww aqny|  poux| 3ooUs| -gew| oo
8)nsa1 |Jo poylewr pajeu| pajeu| pajeul  SJur I
1593 10 jun| 9991d 189) Jo SuruonipuoIsIy a%atd 9899 Jo azIg -turer] | -fwrery | -Turer]| -pmopy d198° uonydirosa(q wayl 189,
Jo uors ‘onjea ) ) -jddy
-sexdxy |peinseo|y Suryse; jo sawy,

(penunuod) T SIqe,

Full document details: JIS K 6911-1995


http://www.avadocuments.com/doc/jis-k-6911-1995
http://www.avadocuments.com/doc/jis-k-6911-1995

STD-.JIS K b9L1-ENGL 1995 mE H“IHBI:UBVDSH?]:ES byt W

K 6911-1995

(Lo¥
Q) X ("eIp SpIsINO Y} soWNy IojoWEIp
GL'0 03 "BIp apisul) "elp (N4 (4 apisut OO uBy} arow 0N
$5UNOIYY
ayy sewry 0g x 0T X (0T I9joWeIp 8plsul
0} g) SSOUNDIYY [[Bm PIUIYIEW | 3 $°LT°G | 00T 4940 ‘@qnj [[eM 1],
J9joweIp
021 % (ST 03 8) ¢ 2 S0 ¥ 00147 ST 018
I193ouwrelp
oL x 89> (4 £Lrs |90 ¥ 097 § uey) ss9]
02T X (S0 F 03)
X (§Z 03 0g <) sseuydIY) [N
031 % (G0 ¥ 0T) . aruTwWIE]
anfea ?MMW: v X (0g ©°3 OT) ssauxydIYy [[NF 4 $'0 ¥ 00147 01 [o[eIRd
ueol ) un;: S—
ay3 sourry 8T X (§°0 F 9€)
x (g2 0% 0 <) ssewory3 [0 Z
SSAUDTYI
ay3 AW 8T % (S°0 F 0B)
X (0Z 03 0T <) sseusPIy) [N z
sSaUYoIY)
2y} sowy 0Z X (§°0 F 0T)
X (0T 03 § <) SsouUNAIYY [N Z
(SSUIOIY) BY) sAUWIY 0F)
09 X (50 F 9%) seutwre| 03 Ajonsere
X (g 03 T) ssouya1y3 [[NJ z ZL1'S |90 Ty 91T aenorpuadaad Jo sn[npow
Surpueq
@o0F¥H pue yi3uaijs
| | X ("0F0T) % 08 < poa a1enbg z | TLTS |S0FYITMT [eanxal g
uors wu [eu
-sa1dxo aqny pox| 139ys .muME osnep
2jeu| pajeu| pajeu ut
maﬂmww 1 ww:%_ﬁ aoatd 1893 Jo Suruonpucdald aoard 9899 Jo 9z18 .WE«.A mamq -1wrer]| -pmop a[qes uonydriosa(g wall 383,
Jo uors ‘anfea -iddy
nmwhnmunm paansea|y m.ﬁwamwﬁ Jo m&am'.._v

(ponunjuod) °T 9[qEl,

Documents

Document Sharing Hub

Full document details: JIS K 6911-1995


http://www.avadocuments.com/doc/jis-k-6911-1995
http://www.avadocuments.com/doc/jis-k-6911-1995

STD.JIS K b9)L-ENGL 1995 EM 4933508 05371kkL 542 M

10

K 6911-1995

anjea
uBa <

—saa
333}
edIN

$SOUNOIY} WITT
0T 03 SUTYOBUI ‘SSAUHITY)
ur ww O] 1940 o[dures Joyg

LT X
02 X (0T 03 g°0) SsPUIPIY) [[Ng

1¢ 314 se seoerd paurydep

G'9 X G¥ X 011
0¢ 81 se sadetd papinopw

Z81'¢

T'8T°S

jduanys
a[isug,

anjea
wesy |

?aa
431}
edIN

02T X (50 ¥ 02)
X (g 0% 07 <) $SoUIdNYY N4

02T X (90 ¥ 01)
X (0Z 0} OT) sseuyoryy (g

SSOUNIIY)

aYy sowr} 8T X (§°0 ¥ 9€)
X (Gg 03 0g <) ssouxdIyl [N

SS9UNOTY}
ey sewr) 8T X (S0 F 03)
X (0% 03 0T <) sseuyoryy [[ng

SSOUIOIY}
a3 sewrny 0g X (S°0 F 0T)
X (0T 03 € <) ssoUNDIY} [[Ng

(SsauyOIY) Ay sAWIL) 0F)
09X G0 *ge
X (g 03 T) sSOUOIYS [N

¥E'S

S0 F 00147

S0F Y9147

seurure|
03 [erreIed

ruUTWB]
09 [BOTHBA

1eay Iop
-un yj3usays
[eanxs[q

s3[nsox
)89

Jo uors
-saxdxy

uors
-soxdxa
Jo poyjrowx
I0 jun
‘anjeAa
paanseay

a0e1d 489} Jo FUTUOT)IPUOIBL]

wru

ad01d 9899 Jo 9zZIg

aqnj
pajreu
-Turery

pox
pajeu
-twrer

100Us
pejeu
-Turer

e
-ojew
3ur
-PImoy

3ur}s97 Jo sewl],

osne[d
a[qeo
-1pddy

uordraose(g

weyt 980,

(penunuod) ‘I dqe],

Documents

Document Sharing Hub

Full document details: JIS K 6911-1995


http://www.avadocuments.com/doc/jis-k-6911-1995
http://www.avadocuments.com/doc/jis-k-6911-1995

STD.JIS K b91L-ENGL 1995 BN 4533608 0837LbL7 419 MR

11

K 6911-1995

N
]
c
Q
anfea 3 gz yjduaays m
b USRI N v X (I°0 F €1) sssuxoy) ‘o 314 (4 3%'g 11eq 19938 019 Suipuog o
( ap1s m
{uro a0®} Ul YojouU-A Yiim ‘gg Big b4 seuTwE] 03 JR[NOIpuadiag
fm2:§3%) v
w/f aprs Surmoys seu j3uaays
aoopy 1 -ure[ ut yojou-A yia ‘gg “H1g 4 15°G ogurwIE] 03 [d[[BIE] | joedunt poz]
(guro aunssaxd
o238y} durpmout jo uoryodaip | yjduaays joed
A v yojou-1) yIm ‘9g “S1d z 0z'g | 03 se[due Jydu je Surpeoy |  -wi Adieyp
(o¥geyx(Eo+en
$¢ "31q se so0o1d pauTyIB] H4 [resm yor1y3 jo seqmnf,
SSaUNIIY] [[eM 7
(80 F g2) x (8912112 uey) sso[ j0U “BIp SPISUL
JLIJUIOUOD 0} PAUTYOBUI 9 uBY] $S9] J0oU “BIP
‘g ssouxPIY) [[EM) EP (0 | & 8pIsInNo O ueyy ss9[ 10N
(€°0 ¥ 9@) X sopIR
JLIJUdIUO0D (OF ¢ 0] pauryory Z I9)aWRIp (7 I9AQ
{purw
wu%m 3 \' (20 F92)
Bd x "BIp [0y ‘sedard pauryIEl 4 JIajawelp g 09 01
(0Fga) x((@oren sruIwE]
(q) g¢ 814 se saoard pauryoepy 4 g61°G 09 [9[[ered 3urpeor]
portd apuIUIR]
‘() gg "8y se saverd paulyoely Z Z261°¢g 0} 1epnorpusdaad Surpror]
asanssoad
(07082 x(g0FLen) ] SUIp[NOW JO UOLIIAIIP yjdusms
L (?) gg ‘814 se sooard papnoly ¥ 1'61°'G | 01 sa(3ue yydu je Juipeoy | sarsserduro)
U
soxdxs e °qni|  POI| 3998 -OIBU | yonpry
s][nNsaI (Jo poyrsw peojeu | psjeu| pajeu Jur
1893 Io jrun| 999Wd 3899 Jo Juruonipuodal] a0o1d 9599 Jo 9Z1Q -turer] | -turer | -1urer]| -ppop a[qed uondriosa( oY 53],
Jo uots ‘anjea -nddy
-sa1dxq | psinseay Suryseq Jo sawly,

(penurjuod)

T °I1qEL

Document Sharing Hub

Full document details: JIS K 6911-1995


http://www.avadocuments.com/doc/jis-k-6911-1995
http://www.avadocuments.com/doc/jis-k-6911-1995

STD.JIS K b9L1-ENGL 1995 WM 493308 05371LL8 355 [

12

Documents

[ Lt
X (o3, L'gT) x sseuxdryy [[ng g
sse[) ! — v
Let
| x Am.w + L78T) X 1840 10 8°Q € 1 A O PoyIe N
LST
0.1 ¥ 04/ 89T1-W X Am.m + L'T1) x sseuidIyy [[ng G
Let
ROl — \4 X (g9, L'gT) x sseuyoryy [Ing g
0.1 F 0L/ 89T-J LB X (g0, L'TT) X 870 g
v LET % (0, LB X80 S | 9§98 g POy
\ $0
SOUBISTE X g X ssouyory) (n
.mwm%,ﬂw _ v SI X L'l 11 g e eouwysIs
worsIAL( L'ST x L'3T X 131 4 I'¥3'S V POYIOI -91 Juruang
0T X OT X 0%1 14 arulwe| 03 [d[jered
anfea 0T X 0T X SS9UIyoIY} I[N seulwe] o) ie[narpuadis,
uesy 2.1 v 0 ¢ I [narp d uorsued
0T % OT % 03T 4 GZ'S -Xa [BULISY],
[ urw Q11
(GO FLTIX(QGOFTY 4
mwwﬂw ) 0. v peo[ Ispun
utr Q11 aanjeredway
| X@OFLID*X(@GOFFD (4 gE'g — uoryaaFe(q
( TF09xeplnd | g q g 105 Sunjesy
%ﬂ% (I ¥ 09) x "BIP {Ing d Y g 10} 3uneey
weower | | T \ (I ¥ 09) [ x sseuyoryy (Ing z Y g 10j Buneoy
-In920)
o+ Junyeay aoyye
| €) X (I F 09) ¢ ‘osIp ae[naar) 7z €7'C Y g 10 Surjesy sousaeeddy
uoIrs reu
0 -soxdxo w oqn3|  POI| 199YS| -9BUL | ,onerd
o) sj[nsaI |Jo poyjewr pajeu | pejsu | pajeul  Jur [
e} 1509 10 jrun| 9991d 9893 Jo Suruonipuocoary a0o1d 1597] Jo OZIQ -Turer] | -1urery | -rurery | -pmopy |[qeo uorjdrioss(g we)l 159,
i Jo uors ‘anjea : ) ) -nddy
..H_._ -saxdxy] | paInseay Burysey Jo seul],
3
e (penunuod) ‘I o[qe],

Document Sharing Hub

Full document details: JIS K 6911-1995


http://www.avadocuments.com/doc/jis-k-6911-1995
http://www.avadocuments.com/doc/jis-k-6911-1995

STD.JIS K b9L1-ENGL 1995 WM 4933L08 05371LL5 VE‘IrL -

13

K 6911-1995

Y 7, 06 I0] % (G F §9) PUR D.g F 0g Jo £A3Ipruiny aArje[al pue

aanjeraduro) juelsuod e jo are ayj ut 9oard 1597 oY) soe(d 03 suvew HY % (S F §9)/0.% F 08/U wmomlo :ojdurexs[

*JURODISOp SUIUIR)UOD J0JBIDISIP B Ul

[009 01 pamo[[e Uaaq SUIABY UOI}IPUOD 3Y) SMOYS SOp pUR ‘[I0 U JUaWIRAI} J0] () PUB I9JeM PS[[IISTP UT UOISISWWIT

I0J ( ‘Are aanjeraduro) jue)suod I0j i ‘Ayprwiny pue ainjeredwia) juB)SUOI 10 ) ‘UOIIPUOI PAYSIUINg §€ JI0J ST Y

:SMO[[0] Se aae Juruorjrpuodeld 10y S[OqUIAS 9], SYIBWSY
anfea Qoue)sIs
usol % 0.2 F03/M 1 ¥7ye~d (20 ¥ 8 x (I 709 ¢ 4 %8S ssew jo 9je1 Surdueyy | -01 [EdIWAYD

nm%a.aﬁm poe aunjms
cowrespedde - v % G0°0 ¥ 8'0 UIsa1 | proe suny[ns
jdedan (0 ¥ % (I 709) ¢ (4 1€'G ourure[ow 0} parddy | 03 sourjsisey
Tojem
Jo uoyeIo]od . Iajem Sulroq
Pus sougavod|  — v (B0FE)X(IF099 (4 0€'g — 09 @oUB]SISAY
J0 @oUBLINIQ)
ooumwﬂm” . v SUOISUIW auo0}ad®
o s -1p 9[qe3ms 10 0z X 08 X 08 | & 4 4 4 62°¢ ursal fousyd oy parpddy | o3 soue)sisay
Yjoouwrs aq 03 $99¥] 1)
Nwwﬂm - v (ssewr § ¢ 03 3 yor
1) suotsuawip ‘edeys ajqejng 1 1 I 1 83°'C — -aead oytoadg
anfea — e uorjdiosqe
uweay % SIP + 0.3 ﬁcm\a I ¥v¢-d ZO0FEXTTO0GO zZ 12°G Y 1 Xoj 3uijiog | asjem Suifiog
¥r oS0 (TFO X RPN | G ¥'92°G
onea (I ¥ 09) % "etp [[nd 4 §'9¢°¢
% 8P+ 0.3 FOYUT F ¥2-U
ues| ‘am-
T ¥ 0§ [ ssauxdIyy [Ing (4 ¢'9¢%'S uoryd10s
(ZOFEX(IF09)¢ 4 1°92°G - -qe 191\
uors 1Bu
-soxdxo e 2qny|  poI| 19948 B |, nery
§)[NSdI [jO poyjewr pejeu| pajeu; pajeu 3ur S1qe0
1599 10 jrun| 9991d 9599 JO SUTUOIIPUODOL] avotd 4599 Jo az1g -rurer] | -rureq | -tureq) -pmopy 19 uopduIdss(q waIt 189,
Jo uots ‘anfea -1iddy
-mQHQNm painse’d|y Mﬂmawwamo SaWIL],

Documents

(penurjuod) ‘T S[qe],

Full document details: JIS K 6911-1995


http://www.avadocuments.com/doc/jis-k-6911-1995
http://www.avadocuments.com/doc/jis-k-6911-1995

STD.JIS K b911-ENGL 1995 BN 4933608 0537170 TO3 EA

14
K 6911-1995

5. Test method

5.1 General conditions for tests = The general conditions for tests shall be as
follows:

(1)  Atmosphere of testing place = Tests shall, as a rule, be carried out in a
room of 23 + 2°C temperature and (50 + 5) % relative humidity. When the
tests have been carried out under other temperature and humidity than the
above, the temperature and humidity shall be noted in addition to the test
results. However, for withstand voltage, dielectric breakdown strength,
insulation resistance, resistivity, dielectric constant, dielectric dissipation
factor and arc-resistance, the tests shall be carried out in a room of 20 %
2°C temperature and (65 + 5) % relative humidity.

(2) Maintaining accuracy of apparatus  Testing machines and measuring
instruments shall be maintained in such a state that tests are reproducible
with required accuracies.

(83) Tolerances  The tolerances on the numerical values prescribed shall comply
with the requirements for the items as appropriate. Unless otherwise
specified, the tolerances shall be £ 5 % of the numerical values.

4) Numerical values of test results Determine the numerical values to the
place next below the specified, and round them off in accordance with JIS Z
8401.

5.2  Apparent density and bulk factor

5.2.1 Moulding material (where pouring through funnel is possible)  To be
carried out as follows:

(1) Apparatus

(1.1) Trip balance  The balance specified in JIS B 7601 with precision of 0.5 g
reciprocal sensibility or better.

(1.2) Apparent density measuring apparatus Metal ones of the shapes and
dimensions as shown in Fig. 1.

Documents

Full document details: JIS K 6911-1995


http://www.avadocuments.com/doc/jis-k-6911-1995
http://www.avadocuments.com/doc/jis-k-6911-1995

STD-JIS K bALL-ENGL 1995 EE 4933L08 0537171 94T -

15
K 6911-1995

Fig. 1. Apparent density measuring apparatus
(where pouring through funnel is possible)

Unit: mm
..—¢ﬁ_—ﬂ
’
1
A a
’
1
. 1 Metal funnel with
L
f 1 smooth inside surfaces
%
0
N
H
i
‘ /I
oy
]
9 1
233 J
™)
2
#4505 S

Metal measuring
/ cylinder of 100 * 0.5 ml

capacity

(2)  Procedure Measure the mass of the measuring cylinder to the nearest
0.5 g. Close the bottom of the funnel with a flat metal panel, and pour in
it 110 m] to 120 ml of well mixed sample. Next, remove the metal panel
under the funnel to let the sample freely fall into the measuring cylinder
below.

Where the sample is in clods and adhering to the funnel, break them in
pieces with a glass stick. Scrape off the part of the sample heaping above
the measuring cylinder by moving a straightedge crosswise on the top edge
of the cylinder, and measure the mass of the cylinder with the sample in it
to the nearest 0.5 g.

(3) Calculation Calculate the apparent density and bulk factor by the
following equations:

B-C
A = fa)
- E
A= A
where, A;: : apparent density [g/ml (kg/l)]
As : bulk factor
B : mass of measuring cylinder with sample in it (g)
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C : mass of measuring cylinder (g)
D : capacity of measuring cylinder (ml)
E : density of moulding product [g/ml (kg/l)]

The density of moulding product is the numerical
value of specific gravity measured by the
method specified in 5.28.

5.2.2 Moulding material (where pouring through funnel is impossible)  To be
carried out as follows:

(1) Apparatus
(1.1) Trip balance The balance specified in 5.2.1 (1.1).

(1.2) Apparent density measuring instrument  Metal instrument of the shapes
and dimensions as shown in Fig. 2, the plunger being graduated outside in
1 mm divisions from the top to the bottom, and adjusted to 2300 + 20 g
with lead balls.

Fig. 2. Apparent density measuring instrument
(where pouring through funnel is impossible)

Unit: mm

158

Plunger adjusted to —
2300 + 20 g mass ‘
with lead balls 3
embedded inside E

e

Measuring scale ——é '/
graduated in 1 mm +898
divisions 90

(internally fitted
to ¢90)

158

1! cylinder —___|

A AW BB RS LAR R Y

AUARARARAR TR R ARAARRARL Y

- x>z

(2) Procedure Fill 60 + 0.2 g of the sample in the measuring cylinder making
the surface of the sample horizontal. Next, put the plunger into the
cylinder and allow it to stand for 1 min, then measure the level of the
sample by the scale outside the plunger to the nearest 1 mm.
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(3) Calculation Calculate the apparent density and bulk factor by the follow-
ing equations:

60
Ai = BxC
_E

A, = A

where, A, : apparent density [g/ml (kg/l)]
A, : bulk factor
B : cross-sectional area of measuring cylinder (cm?)
C : height of sample in measuring cylinder (cm)
E : density of moulding product [g/ml (kg/l)]

In the above, the density of moulding product is
the numerical value of the specific gravity as
measured by the method specified in 5.28.

5.3 Flow

5.3.1 Moulding material (flow by extruding method) To be tested as follows:

(1) Apparatus
(1.1) Trip balance  The balance specified in 5.2.1 (1.1).
(1.2) Thermometer A thermometer graduated up to 360°C in 1°C divisions.

(1.3) Stopwatch Stopwatch graduated in 0.2 s divisions.

(1.4) Compression moulding machine A moulding machine capable of keeping
the metal mould shown in Fig. 3 under the conditions of temperature and
pressure given in Table 2.

(1.5) Metal mould for testing flow by extruding method A mould with the
shapes and dimensions shown in Fig. 3.
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Fig. 3. Metal mould for testing flow by extruding method

Unit: mm
"‘A‘ -
Mi)illildd
T #50: i
_pg'@géeﬂ —5 .. 1
d 4+,
g‘ : | é 2
YPu____ o] 7
< I : < S
Qutside dia. of
ottony plug)
¢ w039
Dot I,
$100
Mould|cylinder
Flow-out
8 port
g ' |
= Plunker -
i | =
R ‘ |
™) |
L |
|
: |
Thermometer \
accepting hole
35

Remarks: The material of each part of the mould shall, in accordance with
the provisions of JIS G 4051, be as follows:

Plunger : S50C Mould cylinder : S55C
Bottom plug : S50C

(2) Procedure Charge the specified mass of the sample in the mould cylinder
maintained at the specified temperature, put the plunger into the cylinder
within 30 s, apply the specified pressure on the sample and measure the
mass of the sample extruded from the flow-out port in the cylinder to the
nearest 1 g to represent the flow-out mass (g), and measure the time from
the start of pressing to the finish of the flow-out to the nearest 1 s to
represent flow-out time (s).

In the above, the charging mass, temperature of metal mould and
pressure shall, as a rule, be as given in Table 2.

Where the test was made under other conditions than those in Table 2,
they shall be clearly noted in addition to the results.
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Table 2. Charging mass, temperature of metal mould
and pressure in testing flow by extruding method

Condition | Charging Temperature of Pressure (%)
mass metal mould

Kind g °C MPa {kgf/cm?}
Phenol resin 40 160 + 3 A:  9.80 {100}
B: 29.0 {300}

Urea resin 35 140 + 3 20.0 {200}
Melamine resin 35 150 £ 3 20.0 {200}
Diallyl phthalate resin 40 160 £ 3 A:  9.80 {100}
B: 20.0 {200}

Notes (?°) A : for material of good fluidity
B : for material of little fluidity

5.3.2 Moulding material (flow by circular disc method) To be tested as follows:

(1) Apparatus

(1.1) Dimension measuring instrument  Graduated in 1 mm divisions.

(1.2) Thermometer The thermometer specified in 5.3.1 (1.2).

(1.3) Compression moulding machine A moulding machine capable of maintain-

ing the metal panels shown in Fig. 4 under the conditions of temperature
and load given in Table 3.

(1.4) Metal panels A set of two panels of hard steel, with their faces hard-
chrome plated, with shape and dimensions shown in Fig. 4.

(1.5) Metal cylinder A cylinder approximately 50 mm in inside diameter and
approximately 10 mm in height.

(2) Procedure  Put 5 g of the sample on the metal panel maintained at the
temperature specified in Table 3, nearly at the centre, using the metal
cylinder so as the sample forms a cone, and within 15 s, press-form it
under the load and pressing time specified in Table 3. However, where the

test was made under other conditions than those in Table 3, they shall be
clearly noted.

| . Measure the major and minor diameters of the glossy part of the formed
: circular disc by the measuring instrument to the nearest 1 mm, and calculate
the average value of the measurements for the elongation (mm) of sample.
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Fig. 4. Metal panels for testing flow
by circular disc method
Unit: mm
< T
0 1|1
]!
[l |
I
|
#5 “\— Thermometer
150 accepting hole
Table 3. Temperature of panels, load and pressing time
for testing flow by circular disc method
Condition | Temperature of Load Pressing time
metal panel
Kind °C kN (kgf} min
Phenol resin 160 £ 3 24.50 {2500} 1
‘Urea resin 140 £ 3 19.60 {2000} 2
Melamine resin 150 £ 3 19.60 {2000} 2
Diallyl phthalate resin 160+ 3 24.50 {2500} 1
5.4 Mouldability (moulding material)  To be tested as follows:

(1) Apparatus

(1.1) Compression moulding machine A moulding machine capable of maintain-
ing the temperature and the pressure on the metal mould specified in (1.2)
as agreed between the parties concerned.

(1.2) Metal mould A metal mould capable of moulding the sample, as a rule,

to the shape and dimensions shown in Fig. 5.

(2) Procedure Examine the product moulded in the metal mould from the
sample to the shape and dimensions shown in Fig. 5, for easiness of
separation from the metal mould, the smoothness in appearance, deforma-
tion, wrinkles, spots, etc.

The temperature of metal mould, pressure and pressing time shall be as
agreed between the parties concerned.
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Fig. 5. Dimensions of moulding product
in mouldability test

Unit: mm

#56

60

44

5.5 Dimensions

5.5.1 Laminated sheets To be measured as follows:

(1) Length and width

(1.1) Apparatus  Use the steel tape measure of Class 1 (graduated in 1 mm
divisions) specified in JIS B 7512 or one with an accuracy at least equiva-
lent.

(1.2) Procedure Hold the laminated sheet vertical or horizontal and measure,

in parallel to the periphery of the sheet, lengthwise and widthwise to the
nearest 1 mm.

(2) Thickness

(2.1) Apparatus  Use the micrometer calliper for external measurement
specified in JIS B 7502 or at least equivalent provided with a yoke of
sufficient size and rigidity to permit accurate measurement of the
thickness of the laminated sheet in the centre.

(2.2) Procedure Hold the laminated sheet vertical or horizontal, measure the
thickness at 10 points as shown in Fig. 6 — two along each edge, not less
than 6 mm inwards, (thus eight with all boundaries) and two in the
middle — to the nearest 0.01 mm. Make two measurements for one point
and take their average as the thickness at the point.
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Fig. 6. Measuring points for thickness
of laminated sheet
Unit: mm
i
Measuring points — " ©
\\\
N
6 min

5.5.2 Laminated rod To be measured as follows:

(1) Length

(1.1) Apparatus Use the steel tape measure of Class 1 (graduated in 1 mm
divisions) specified in JIS B 7512 or one with an accuracy at least
equivalent.

(1.2)" Procedure Hold the laminated rod vertical or horizontal, measure the
length in four positions spaced at 90° round the circumference to the
nearest 1 mm, and take the average of the measurements as the length.

(2) Diameter

(2.1) Apparatus  The micrometer calliper for external measurement specified
in JIS B 7502, the vernier calliper of the minimum reading value of 0.02
mm specified in JIS B 7507 or one with an accuracy at least equivalent.

(2.2) Procedure Hold the laminated rod vertical or horizontal, measure the
diameters at both ends and in the middle, in four positions spaced at 45°,
with the micrometer calliper to the nearest 0.01 mm, and take the average
of the measurements as the diameter.

They may be measured with the vernier calliper to the nearest 0.02 mm.

5.5.3 Laminated tube To be measured as follows:

(1) Length

(1.1) Apparatus The dimension measuring apparatus used shall be the steel
tape measure of Class 1 (graduated in 1 mm divisions) specified in JIS B
7512 or one with an accuracy at least equivalent.

(1.2) Procedure Hold the laminatéd tube vertical or horizontal, measure the
length in four positions spaced at 90° round the circumference to the
nearest 1 mm, and take the average of the measurements as the length.

(2) Outside diameter

(2.1) Apparatus

(2.1.1) Micrometer calliper = The micrometer calliper for external measurement

specified in JIS B 7502 or one with an accuracy at least equivalent.
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(2.1.2) Vernier calliper  The vernier calliper the minimum reading value 0.02 mm
specified in JIS B 7507 or one with an accuracy at least equivalent.

(2.1.3) Steel tape measure  The steel tape measure of Class 1 specified in JIS
B 7512 or one with an accuracy at least equivalent.

(2.2) Procedure Hold the laminated tube vertical or horizontal, measure the
outside diameters at both ends and in the middle in four directions spaced
at 45° by the micrometer calliper to the nearest 0.01 mm and take the
average of the measurements as the outside diameter.

. They may be measured by the vernier calliper to the nearest 0.02 mm.

With a laminated tube with specially large diameter, the outside
diameter may be calculated by the following equation, from the circum-
ferential length measured with the steel tape measure wound around the
tube to the nearest 1 mm.

D = ___L__ — 2t
n
where, D : outside diameter (mm)
T ratio of the circumference of a circle to its

diameter = 3.14
L : circumference of laminated tube (mm)

t : thickness of steel tape measure (mm)

(3) Inside diameter

(3.1) Apparatus

(3.1.1) Dimension measuring instrument  The bar-shaped micrometer calliper
for internal measurement specified in JIS B 7502 or one with an accuracy
at least equivalent, bar-shaped micrometer calliper for internal measure-
ment (extension rod type, 0.01 mm in scale), calliper type micrometer for
internal measurement (graduated in 0.01 mm division) or small hole
gauge (0.01 mm in scale).

(3.1.2) Vernier calliper  The vernier calliper of the minimum reading value

0.02 mm specified in JIS B 7507 or one with an accuracy at least equiva-
lent.

(3.2) Procedure For a laminated tube with not less than 50 mm inside diameter,
hold it vertical or horizontal, measure the inside diameters in each end
plane, in four directions at 45° intervals, with a single unit or extension
rod type internal micrometer, to the nearest 0.01 mm, and take the
average of the measurements as the inside diameter.

They may be measured with a vernier calliper to the nearest 0.02 mm.

For a laminated tube with not less than 3 mm but less than 50 mm
inside diameter, measure the diameters in the same way as that for the
laminated tube with not less than 50 mm inside diameter, with a calliper
type internal micrometer or small hole gauge.

For a laminated tube with specially large wall thickness, the inside
diameter may be calculated by subtracting a length equal to twice the
measured wall thickness from the outside diameter. Documents
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(4) Wall thickness and its variation

(4.1) Apparatus

(4.1.1) Micrometer calliper A micrometer calliper with convex anvil for pipe
thickness measurement (graduated in 0.01 mm divisions).

(4.1.2) Dial gauge  The dial gauge of 0.01 mm in scale interval specified in
JIS B 7503. :

(4.1.3) Surface plate = The Class 2 surface plate specified in JIS B 7513 or one
with an accuracy at least equivalent.

(4.2) Procedure The wall thickness is the numerical value equal to % the
difference between the outside and inside diameters measured by (2.2) and
(3.2). However, when direct measurement of wall thicknesses of a
laminated tube with not less than 6 mm inside diameter is particularly
desired, measure the thicknesses with the micrometer calliper with convex
anvil for pipe thickness measurement, in each end plane, in eight direc-
tions at 45° intervals, to the nearest 0.01 mm, and take the average of the
measurements as the wall thickness.

When measuring those of a laminated tube with less than 6 mm inside
diameter, place the laminated tube on the surface plate, fit a stick with a
diameter slightly smaller than the inside diameter of the tube into it,
measure the difference between the outside diameters of the stick and the
laminated tube, in eight directions round the circumference at 45° inter-
vals, with the dial gauge to the nearest 0.01 mm, and take the % of the
average of measurements as the wall thickness.

The variation of the wall thickness of laminated tube is the numerical
value of the difference between the maximum and minimum wall thick-
nesses.

5.6 Warping rate or twisting rate (laminated sheets)

5.6.1 Apparatus Use those as follows:

(1)  Straightedge The Class B straightedge specified in JIS B 7514 (with
rectangular cross section) with an effective length not less than 1.5 m.

'(2) Rule  The Class 1 rule (graduated in 1 mm divisions) specified in JIS B
7516 or one with an accuracy at least equivalent.

5.6.2 Test piece  Use full size laminated sheets.

5.6.3 Procedure Hang the laminated sheet vertical by the centre of one edge
as shown in Fig. 7 (a) and apply the straightedge parallel to the edge. Apply the
straightedge on the concave side of the sheet and measure the maximum
clearance between the straightedge and the sheet with the metal rule to the
nearest 1 mm.

Repeat similar measurements with other edges and take the maximum
clearance as the maximum warping of the laminated sheet.
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Hang the laminated sheet vertical by one corner as shown in Fig. 7 (b), apply
the straightedge on the horizontal diagonal of the sheet, determine the maximum
clearance similarly to the case of maximum warping, and take it as the maximum
twisting of the laminated sheet.

In the case of a laminated sheet not less than 3 mm in thickness, make the
measurement with the sheet stood vertical.

Fig. 7. Measuring procedure for warping or twisting of laminated sheets

(a) Measurement of warping (b) Measurement of twisting

Lol
Laminated

._.
-—LJ—™

Straightedge

1 [

5.6.4 Calculation Calculate warping or twisting rate Wi (%) by the follow-
ing equation:

DlOOO

1000 x 100

Wisoo =
where, Wiyo : warping or twisting rate (%)

Digo : warping or twisting on 1000 mm (mm)

D

Dmoo = F x 10002

where, D : maximum warping or twisting (mm)

L : span of laminated sheet applied with
straightedge (mm)

5.7 Mould shrinkage coefficient and rate of shrinkage on heating (moulding
material)

5.7.1 Apparatus Use those as follows:
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