JAPANESE AUTOMOBILE STANDARD

JASO M 501-94

Safety glass for automobiles

1. Scope
This standard specifies the safety glass that is
mainly used for automobile windows (hereinafter
referred to as "safety glass”).
Remarks :
The applicable standards for this standard are
shown below.
JIS R 3211 safety glass for road vehicles
JIS R 3212 Test method of safety glass for road
vehicles
JIS Z 8401 Rules for rounding off of numerical
values
JIS Z 8701 Specification of colors according to
the CIE 1931 standard colorimetric
system and the CIE 1964 supple-
mentary standard colorimetric system
JIS Z 8722 Methods of measurement for color of
reflecting or transmitting objects

2. Definitions
Principal terms used in this standard are as
defined below :
(1) Laminated glass
A glass consisting of two or more layers of
glass which have been adhered together
with interlayer of plastics material, which
allows, in the event of shattering by external
force, a large part of fragments not to scat-
ter.
Of the laminated glass, one is called the
laminated glass A whose performance is
considered from a standpoint of penetration
resistance of interlayer and the other is
called the laminated glass B whose per-
formance is considered from a standpoint of
adhesiveness of the interlayer. (refer to
Table 1 and Table 2).
(2) Toughened glass
A plate glass which has been subjected to
heat treatment to form a tough
compression-stressed layer, on the glass
surface, to increase the strength against the
action of external force and .temperature
change, and consequently to condition frag-
mentation in the event of shattering.
(3) Zone-toughened glass
A toughened glass which is so made that, in
the event of shattering, a part of fragments

may shatter into somewhat larger fragments
to secure field of vision necessary to driv-
ing. It is used for the automobile wind-
screen.

{4) Curved part
"Curved part” shall mean the parts identified
as R in Fig. 1. It shall include the points at
the two ends of R.

(5) Marking line
"Marking line” shall mean the line of a refer-
ence shape drawn in ink on an inspection
mold. (Refer to Fig. 1.)

(6) Basic side
The periphery of glass which touches stop-
pers (Curved Parts are not included) (refer
to Fig. 1).

(7) Size error of basic side
A shown in Fig. 1 (deviation between the
design line and the glass trim line)

(8) Size error of height
B shown in Fig. 1 (deviation between the
marking line and the glass periphery)

(9) Size error of width
C shown in Fig. 1 (deviation between the .
marking line and the glass periphery)

(10) Size error of curved part
D shown in Fig. 1 (deviation between the
marking line and the glass periphery)

(11) Curvature error
The gap between the standard curvature
and that of the product (refer to Fig. 2).

(12) Double curvature
‘Curvature depth in the direction of short
side of the curved glass (refer to Fig. 3).

(13) Warpage
Bow type curvature (bow type warpage) or
wave type curvature (wave type warpage)

- of whole or part of flat glass.

(14) Deep bend
A curved surface having radius of curvature
of 300mm and less or height of arc of
100mm and above.

(15) Shallow bend
A curved surface having radius of curvature
of more than 300mm and height of arc of
less than 100mm.
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Fig. 1 Explanatory figure of definition regarding dimensions and shapes
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Remark : The Specimen (glass) shall be placed so as to be roughly at center for the left and right marking lines
of the mold.
Fig. 2 Explanatory figure of curvature error
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Fig. 3 Explanatory figure of double curvature
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(16) Long side
"L” or "H" in Fig. 4, whichever is longer.

(17) Area per piece
The area of the minimum circumscribed
rectangle in the expansion drawing.
Measuremients and calculations are made
in mm. The area(S) is expressed in square
meters and rounded:to the third- digit after
the decimal point.

(18) Transparent bubbles
Transparent bubbles contained in glass.

(19) Colored bubbles
Colored bubbles other than transparent
bubbles.

(20) Handling scratches
Scratches produced on the surface of the
glass during processing or handiing. Ac-
cording to the extent of scratches, the
scratch is classified into heavy or medium
scratches. The heavy scratches can be
readily detected by fingernails, and the
medium scratches cannot be readily de-
tected by fingernails.

(21) Foreign substances
Gravel, devitrification. and knat. Gravel are
small pieces of refractory composing the
furnace for plate glass product, unmelted
substances mixed in raw material and un-
melted raw material, devitrification is the
phenomenon of producing crystals in glass
and both are opaque substances. Knot are
produced by the above being melted and
melting and vitrification in spherical shape
and transparent.

{22) Line and wave
These are causes of transparent distortion
in glass; line is linear, and wave is of belt
shape.

(23) Interlayer separation
The state in which the interlayer is sepa-
rated from glass along the periphery of iam-
inated glass.

(24) Slip of plate glasses
The state in which the two plate glasses
composing the laminated glass are not
correctly overlapped and deviated in one
direction.

(25) Lint
Fibers of yarn, fabric, or hair on the surface
of the interlayer of laminated glass.

(26) Dark spots
Spotted colored portions adhered- to the
interlayer of laminated glass.

(27) Interlayer dirt
The "dirt” adhered to the interlayer of lami-
nated glass. This is caused by aggregate
of fine grains adhered to the interlayer
surface.

(28) Bubbles in interlayer
Transparent air bubbles in the interlayer of
laminated glass.

(29) Shortage of interlayer
The state in which the end of the interlayer
of laminated glass withdraws inward from
the edge of the glass.

(30) Shell-shaped chipping
The shell-shaped, chipping on the surface
or edges of glass (refer to Fig. 5).

(31) Cracks
Small cracks produced on the surface of the
glass.

(32) Cullet adhesion
Fine pieces of glass adhered to the surface
of the glass.

Fig. 4 Example of calcuilation of area

Example of calculation :
L =1234mm '
H = 456mm
S =1234 X 456 X 10°°
=0.563 m
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(33) Distortion after repairing scratch
Transparerent distortion caused after re-
pairing scratches.

(34) Polished chamfering
The state in which the periphery is cham-
fered in a semi-cylindrical shape (refer to
Fig. 5).

(35) Unpolished portion
Unpolished portions in polishing for periph-
eral finish (refer to Fig. 5).

(36) Fine chamfering
The edges of the periphery chamfered
slightly at an oblique angle (refer to Fig. 5).

(37) Insufficient chamfer portion
Insufficient chamfer portions in fine cham-
fering for peripheral finish (refer to Fig. 5).

(38) Mold mark
A mark of curvature mold caused in the
periphery of curved glass (refer to Fig. 10).
{39) Hanger mark
A mark caused by hangers in the periphery
of toughened glass (refer to Fig. 11).

3. Types, symbols and use
Types, symbols and use of safety glass are
shown in Table 1.

4. Quality and test method

Quality and test method other than the matters
specified in this standard shall be in accordance
with the requirements in JIS R 3211 (Safety
Glass for Road Vehicles) and JIS R 3212 (Test

Fig. 5 Types of edgework
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Table 1 Types, symbols and use
Type Symbol Division Use
Laminated glass A L Safety glass specified as laminated | Windscreen and other than
glass A in Table 2. () windscreen
Laminated glass B L Safety glass specified as laminated | Windscreen and other than
glass B in Table 2. (?) windscreen
Zone-toughened Z Safety glass specifie as zone- Windscreen
glass toughened glass in Table 2.
Toughened glass T Safety glass specifie as toughened | Window screen and other than
glass in Table 2. windscreen

Note (') : Laminated glass having the interlayer of 0.76mm thick or having equivalent performance.
Note (*) : Laminated glass having the interlayer of 0.38mm thick or having equivalent performance.
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method of safety glasses for road vehicles), and 5. Dimensions and shapes

as shown in Table 2. 5.1 Thickness and tolerance of safety glass
Thickness and allowance of safety glass are
shown in Table 3.

Table 2 Quality and test items

Test ltem ltem No. of quality specified in JIS R 3211 Iltem No. of test method spe-
Laminated |Laminated |Zone- Toughened | cified in JIS R 3212
glass A glass B toughened |glass
glass
Thickness 4.1 4.1 4.1 4.1 3.2 Measurement of thick-
ness
State of fragments - - 4.2 4.2 3.3 Crushing test
Impact resistance 4.3 4.3 - 4.3 3.4 Impact resistance test
Penetration resistance 4.4 — — — 3.5 Penetration resistance
test
Head form (hUman 4.5 - 4.5 - 3.6 Heaq form
head pattern) (human head pattern)
impact impact impact test
Abrasion resistance 4.6 4.6 -~ - 3.7 Abrasion resistance
test
Heat resistance 4.7 4.7 — - 3.8 Heat resistance test
Radiation resistance 4.8 4.8 - - 3.9 Radiation resistance
. test
Moisture resistance 4.9 4.9 — — 3.10 Moisture resistance
test
Visible ray 4.10 4.10 4.10 4.10 3.11 Visible ray transmis-
transmissivity sivity test
Transparent distortion 4.11 411 4.11 4.11 3.12 Transparent distortion
test
Double image 4.12 4.12 a.12 4.12 3.13 Double image test
Identification of color 413 4.13 413 4.13 3.14 |dentification of color
test

Remarks : 1. Test item numbers show applicable quality items.

2. 4.4 (Penetration resistance) is not applied in case the laminated glass A is not used for the
windowscreen.

3.4.5 (Head form impact) is applied to the laminated glass A that is used for the windscreen,
zone-toughened glass and the laminated glass A that is used for the windows other than the
windscreen.

4.410 (Visible ray transmissivity), 4.11 (Transparent distortion), 4.12 (Double image) and 4.13
(Identification of color) are applied to the test category specified in Appendix of JIS R 3212 in either
case shown below.

(1) In case the laminated glass A is used for windowscreen.

(2) In case the laminated glass B, zone-toughened glass and toughened glass are used for the

windowscreen of low speed vehicle. (*)

Note (*) : The low speed vehicle is referred to as a special large vehicle of max. speed of less than
35 km/h and a vehicle of max. speed of less than 20km/h (excluding the vehicle for
exclusive use of infants and the vehicle for passenger transport business).

(3) In case the laminated glass A, laminated glass B and toughened giass are used for the windows

other than the windowscreen.
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Table 3 Thickness

Type Nominal thickness Thickness and allowance
Laminated glass A Total thickness of plate | Nominal thickness (%)
Laminated glass B glasses and interlayer +0.2n (%)
Zone-toughened 5 5002
glass 6 6.0+0.2
Toughened glass 3.1 3.1=*02

3.5 35*02
4 4.0+0.2
5 5.0*x02
6 6.0+0.2

Note {*) : The nominal thickness of the laminated glass shall be subject to an agreement .
between the parties concerned.
(°) : The letter n indicates the number of plate glasses composing laminated glass.

5.2 Allowance of size error for marking line specified basic value and specified limit value, and
of safety glass tolerance is difference between the specified maxi-
Allowance of size error for marking line of safety mum value and specified minimum value.

As an example of the allowance of the basic
specified in Table 4, the relation between the
allowance and tolerance is shown in Fig. 6 for
reference.

glass are shown in Tables 4 and 5.
Remark :
Allowance of size error is difference between the

Fig. 6 Relation between Allowance and Tolerance (for reference)

(minus side) Allowance 0.5

Limit value — 0.5

/ Periphery of specimen

N \\“~~‘,___Jl ______ ~—<~____Basic value 0 (marking line *) * refer to 3.2 (2)
~.
\“\,.\ _ S Sy Sa— _ " ~._Limit value +0.5
B lus side) Allowance 0.5
Size error
(plus side)
Size error (minus side). Tolerance [(+0.5) — ( — 0.5)=1.0]
Table 4 Size error of flat glass or single R curved giass
Unit : mm
Type Aliowance of Tolerance for height and width Tolerance of curvature
basic side Length of side Area/Piece (m?)
Less than 600 to Not less Less than Not less
600 less than than 1200 0.300 than 0.300
1200
Laminated glass A 05 2.0 3.0 3.5 3.0 4.0
Laminated glass B
Zone-toughéned 2.0 3.0 4.0
glass
Toughened glass
6 Documents
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Table 5 Size error of curved glass

Unit : mm
Type Allowance of: Tolerance for height and width ] Tolerance of curvature
basic side Length of side

Lessthan {1200 to less| Notless Lessthan | 1200 to less| Not less

1200 (6) than 1800 than 1800 | 1200 (°) than 1800 than 1800

H W H w H A
Laminated glass A +1.0 2.0] 2.0(°) |2.5] 2.5(°) |3.0| 4.0() 2.5(%) 4.0(") 4.5(°)
Laminated glass B (Total 6.0) | (Total 6.0)

@ ")

Zone-toughened glass 2.5/ 2.0(°) |3.0] 3.0(°) |3.5| 4.0(°)
Toughened glass

Note (°) : In case length of long side is less than 1200mm and area per piece is not less than 0.700 ¥, tolerance in
case of 1200mm to less than 1800mm is applied.

(7
(

) : For width and curvature refer to 7.2.2 of 7.2 Measurement of dimensions and shapes.
®) : Total 6.0mm is as shown in the following figure when it is applied to the curvature and a solid line is the

marking fine and a broken line is a periphery of the glass in Fig. 7.

Fig. 7 Tolerance of size in curvature

5.3 Allowance and tolerance of curvature
error for curved glass

Allowance and tolerance of curvature error.for

the curved glass shall be in accordance with

Tables 6, 7 and 8. However curvature error

shall not be sharply changed in the range of

short length.

5.3.1 Tolerance in case convex mold being
hollowed is used are shown in Table 6.

5.3.2 Allowance in case 6-point spacer mold is
used are given in Table 7.

5.3.3 Tolerance of single-R curved glass and
toughened glass with curved surface requiring
the equivalent functions is shown in Table 8.
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A

Al ]A]= 6.0mm
1B |+ |8’} < 6.0mm

5.4 The maximum double curvature of curved
glass is shown in Table 9.

However, maximum double curvature of single-
R curved glass and toughened glass with curved
surface requiring the equivalent functions is
shown in Table 10.

5.5 Warpage of flat glass is shown in Table 11.
5.6 Tolerance of through hole diameter for safe-
ty glass shall be 1mm. The through hole diam-

eter shall be agreed upon by the parties
concerned.
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