Q M = The Engineering Society

SURFACE

ISSUED
JUN94

QAFE

For Ad ing Mobilit J1717
WM .o Sea Airand space, ~ VEHICLE e
INTERNATIONAL RECOMMENDED [

400 Commonwealth Drive, Warrendale, PA 15096-0001

PRACTICE

Submitted for recognition as an American National Standard

1994-06

INTERIOR AUTOMOTIVE PLASTIC PART TESTING

Foreword—This Pocument has not changed other than to put it into the new SAE Technical_$tandards Board

format.

This document is intended to be used for interior automotive plastic parts in lieu of SAE 31345, AJtomotive Plastic

Parts Specification.

The basis for crgation of this SAE Recommended Practice was the existence,of variation in testing| requirements of

finished plastic ipterior parts within the automotive industry. Considerable benefit to the industry cpuld be obtained

if guidelines wene developed and adhered to with regards to standardizing:

a. Minjmum testing required to predict in-vehicle performance of plastic parts
b. Tesf methods to evaluate plastic part performance
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1. Scope—SAE J1717 is an advisory document suggesting minimum recommended testing, appearance

evaluation, and protocol for specifying the recommendations with regard to Singular Unassembled Automotive
Interior Trim Parts.

1.1 Purpose—The purpose of this SAE Recommended Practice is to:

a. Standardize the testing and appearance evaluation requirements for interior unassembled plastic parts
for the automotive industry

b. Standardize the associated test and appearance evaluation methods

c. Proyide a method for specifying these requirements by the use of a simple liné call-oJt designation

2. References
2.1 Applicable Publications—Testing shall be performed in accordance with’current 1SO, SAK, ASTM, or test
methods defailed in this procedure. The following documents are réquired to perform the tegting specified in
SAE J1717.

The following publications form a part of this specification to. the extent specified herein. THe latest issue of
SAE publications shall apply.

2.1.1 SAE PusBL|caTiONS—Available from SAE, 400 Commonwealth Drive, Warrendale, PA 1509610001.
SAE J1%45—Instrumented Color Difference. Measurement for Exterior Finishes, Textile, ahd Colored Trim
SAE J1485—Accelerated Exposure of Autemotive Interior Trim Components Using a Conrolled Radiance
Water Cooled Xenon-Arc Apparatyus

2.1.2 ASTM PupLIcATIONS—AVvailable from ASTM, 100 Barr Harbor Drive, West Conshohocken, HA 19428-2959.

ASTM O 523—Standard Fest/Method for Specular Gloss
ASTM O 3029—Impact.Resistance of Rigid Plastic Parts by means of a Tup (Falling Weight)

3. Definitions

3.1 Automotive Indusiry—Includes passenger cars, vans, and trucks.

H ol TR el 1 e Hr " . H "
32 USEI’—The ITUIvIaudr uthiZiry s UuLuUtTticTit tu SPeLIly CUTTTPUTITTIU PTTTUTITIATICE TSTUYUITTITITTINS.

3.3 Singular Unassembled Automotive Interior Plastic Trim Parts—Intended to describe plastic parts, as
molded, and/or after painting, used for interior components.

3.4 In-Vehicle Performance—The performance of plastic parts after final assembly into a vehicle and exposure to
in-service or other specified environment.

3.5 CHMSL—Central High-Mounted Stop Light
3.6 PRNDL—Transmission Detent Indicator (Park, Reverse, Neutral, Drive, Low)

3.7 IP—Instrument Panel
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3.8

3.9

4.1

5.

51

HVAC—Heating Ventilation and Air Conditioning

Escutcheons—Enclosure trim

Recommended Appearance Evaluation and Testing of Singular Unassembled Interior Plastic Molded

Parts

The recommended appearance evaluation and testing for specific components as reference should be
selected from the following:

Appendi
Al

x A—Appearance as Molded

Calac

A2
A3
Append
Appendi
Append
D1-
D2-
Append

Evaluation
The followin

A—App¢
Al

A2

A3

B—Dim

COTOT

-Gloss

-Surface/Grain

x B—Dimensional Stability at Service Temperature
x C—Dimensional Stability After Hot/Cold Cycling
x D—Cold Impact

-Pendulum Method

-Gardner Method (alternate method)

x E—Color and Gloss Retention

bnd Test Equipment
j test equipment and documentation is requiredtoyperform the testing specified in

parance as Molded or After Painting
-Color Match to Master

Color Standard

MacBeth Spectralight” (or equivalent)
Color Analyzer (adjustable to SAE"J1545)
Procedure—SAE J1545-Appendix Al
-Gloss Match to Master

Gloss Master

Glossmeter (60 degree)

MacBeth Spectralight” (or equivalent)
Procedure—ASTM D 523—Appendix A2
-Surface/Grainito Master

Grain Standard

MacBeth-Spectralight” (or equivalent)
Procedure—Appendix A3

brisional Stability at Service Temperature

FUIL,CL:'Cl;I UVCTI

Measurement and scribe tools

Dimensional Coordinate Machine (CCM) or equivalent measuring devices
Procedure—Appendix B

C—Dimensional Stability After Hot/Cold Cycling

Forced-air oven

Cold environmental chamber

Measurement and scribe tool

Dimensional Coordinate Machine (CCM) or equivalent measuring devices
Procedure—Appendix C

this document.
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6.1

6.2

6.3

6.4

D—Cold

E—Colo

Impact

Pendulum impact tester

Gardner impact tester (modified)

Cold environmental chamber
Procedure—ASTM D 3029-Appendix D

r and Gloss Retention

Atlas CI35, CI65, CI65A Weatherometers
Glossmeter (60 degree)

MacBeth Analyzer (adjustable to SAE J1545)
MacBeth Spectralight” (or equivalent)
Procedure—SAE J1885—Appendix E

Line Call-ou

ts

A line call-oyit, which is a part performance specification, shall contain:

a. This
b. The
com

document identification number (SAE J1717)
requirement code options as shown in Figure 1, paragraph 512,*used in conj
ponent call-out in Section 6.

Table 1is in

Maximum service temperatures are selected to represent the interior temperature profile in

ended to provide guidance for creating consistent SAE J1717 line call-out codes.

vehicle in which the component is located.

Figure 1 is a

n example of a line call-out for SAE J1717 (A123, B85, C85, D20, E600).

This Line Call-out would, for example, indicate:

SAE J1717 Appearance evaluation and testing of
unassembled interior molded parts.

A123 Evaluate the appearance as molded or
after painting for:
1 = color
2 = gloss
3 = surface/grain

B85 Dimensional stability as moided, at +85 °C
C85 Dimensional stability after Hot/Cold
Cycling:

inction with this

the area of the

Cold temperature: _-29 °C

D20 Cold Impact, 2.0 Joules at _-29 °C

E600 Color and gloss retention after
600 kJ/m of xenon arc exposure.

FIGURE 1—LINE CALL-OUT EXAMPLE



https://saenorm.com/api/?name=5328c7a7b5c220a771e8ffdddb98c741

SAE J1717 Issued JUN94

TABLE 1—LINE CALL-OUT CODES

Parameter Procedure Options Comments
APPEARANCE, as molded or after  Appendix A Al Color
painting A2 Gloss
A3 Grain
A12 Color-Gloss
A13 Color-Grain
A23 Gloss-Grain
A123 Color-Gloss-Grain
DIMENSIONAL STABILITY, at Appendix B B75 Select numerical suffix that ig
serJice temperature B85 closest to the maxinmum (hea)
B95 inservice temperature’(C)
B100
B110
DIMENSIONAL STABILITY, following Appendix C C75 Select'humerical suffix that
hot/Fold cycling cs5 represents the maximum (heat)
C100 inservice temperature (C)
C110
Cold temperature standardizgd
at-29°C
COLD IMPACT (as molded) Appendix D D XXX Cold impact temperature
standardized at - 29 °C
COLD IMPACT (following heat aging) DH XXX Heat aging temperature to be

same temperature as selectefl
for call-out B and C previousl

Colgr impact temperature XXX times 0.1 = Joules of imgact
star|dardized at - 29 °C energy
COLOR AND GLOSS RETENTION  Appendix E E XXX XXX = kJ/m of exposure energy

6.4.1 NOTE—W,ith reference to A123 in Figure 1, SAE J1717 is not intended to provide a mgans of detailing
specific agpearancerequirements (color, gloss, grain values). The user must specify these|requirements by
other meahs.

6.4.2 SAE J171lis/primarily intended to provide direction for evaluation of color_gloss _and grainlbefore and after
environmental testing.

6.5 Color and gloss retention may, at user discretion, be demonstrated in plaque form in lieu of part evaluation.

7. Recommended Line Call-outs for Interior Components—Table 2.
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TABLE 2—COMPONENT LINE CALL-OUTS

Systems Components Recommended Call-outs

Instrument Panels

Grilles/Outlets
IP Retainers
HVAC Ductwork
Glove Box Door
Glove Trim Box
Trim Plates
Speaker Grilles

SAE J1717 (A123,C__)

SAE J1717 (C__,DH__)

SAE J1717 (C__)

SAE J1717 (A123,B___,D__ )
SAE J1717 (B__)

SAE J1717 (A123,B___,E_ )
SAE J1717 (A123,B__,C__,E_ )

Center Cpnsole

Overheadl Console

Rear Sedt Mirror

Seat

Interior Qoor

Sidewall [rrim

Housing

Bin

Lid

PRNDL-Trim Plate
PRNDL-Trim Lens
PRNDL-Indicator

Housing
Lamp Lenses
Switch Buttons

Mirror Housing

Seat Back
Tilt Handle
Seat Trim

Door Panel
Escutcheons

Arm Rest Retainer
Handles

Map Pockets

Pillar Moldings
Garnish Moldings
Sill Plates

Rear Qtr Panels
Lamp Housings
Lenses

SAE J1717 (A123,C__ )

SAE J1717 (B__ )

SAE J1717 (A123,B___,D__ ,ErD)
SAE J1717 (A12)

SAE J1717 (A1)

SAE J1717 (A1)

SAE J1717 (C__)
SAE J1717 (AL)
SAE J1717¢A1)

SAE J1717 (C__)
SAEJ1717(B__,C_ )

SAE J1717 (A123)
SAE J1717 (A123,E__ )

SAE J1717 (A123,B__,C__,D__,E_ )
SAE J1717 (A123,E__ )
SAEJ1717(B__,C_)

SAE J1717 (A123)

SAE J1717 (A123,B__,C__,D__,E_ )

SAE J1717 (A123,B___,E_ )

SAE J1717 (A123,B___,E_ )

SAE J1717 (A123,C__,D__,E_ )
SAE J1717 (A123,B___,D_ )

SAE J1717 (B__)

SAE J1717 (A1)

Rear Shelf Speaker Grilles SAE J1717 (A123,C___,E_ )
CHMSL SAE J1717 (A123,B___,E__ )
Storage Bin SAE J1717 (A123,B__ )
Note—The spaces in the line call-outs above indicated by _ require values to be specified by user in accordance
with Table 1.

PREPARED BY THE SAE PLASTICS COMMITTEE
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A.1 Color (Matc

A.l1l
matching.

A.l.2
visual mat

a.

c. H

A.1.3 Visual ass
change in
any visual
A.1.4 A Color A
equipmen
1976 (L*a
color spac

oo op

D
D
D
D
A.1.5 The custo

color mea|
measuren

A.1.6 While the

the color n

A.2 Gloss (Matg

Lgb conditions shall be 23 °C + 2 °C and 50% + 5% relative humidity.
b. No¢rth Sky Daylight (7500 K + 200 K) with intensity of 100 to 120 ft-c (light“m
ulfraviolet source shall be used to exaggerate the optical effects of the colorpigment

APPENDIX A
APPEARANCE AS MOLDED OR AFTER PAINTING

h to Master)

ch shall be conducted under the following light conditions:

A color standard, color master, or a humerical number reference value, must be available to perform color

A visual color match shall take place under a MacBeth Spectralight*, or equivalent viewing equipment. The

rizon Sunlight (2300 K) and Minus Red (4400 K).

pssment shall be performed as molded, after painting or after environmental testin
color or lightness. Visual color discrepancies may include bothrgloss and surface
variation when comparing part to color master.

nalyzer may be used to display color measurements and trends. It is requirg
meet the requirements of SAE J1545. SAE J1545 specifies the uniform colo
b*scale), 10 degree standard observer, illuminant:D65, specular included. The f
e tolerances are suggested, when comparing an‘unexposed part to the color mas

L * (lightness) = +1.0

* (green-red) = +0.5
* (blue-yellow) = +0.5
E* (difference) = <1.0

mer may specify the area of.the part that will be measured for color. If not specif
surements using the color_analyzer across the entire surface of the part. Av
ents to determine the actual color values.

Color Analyzer will;present useful data trends and displays, the visual assessmg
naster shall be used as the preferred method to qualify color.

h to Master)

A.21 A 60 deg
master or

b

e glossmeter shall be used to perform the gloss measurement. The user wi

bter).  Also, the
ation and resins.

g. Describe any
defects. Report

d that the color
[ space CIELAB
ollowing uniform
fer.

ied, perform five
brage these five

ent of the part to

| supply a gloss

numerical gloss value to evaluate the appearance of the part surface.

measurements shall be performed as described in ASTM D 523.

measurement shall be performed under the following lab conditions:

a. Lab conditions shall be: 23 °C + 2 °C and 50% * 5% relative humidity

A.2.2 The gloss
A.2.3 The gloss
A.2.4 Inorderto

a.

achieve accurate and repeatable results, the following should be observed:

Flat surfaces are required for gloss measurements.

b. Master and part should be similar in color and lightness.

C.

Measurements shall be taken free from ribs, knit lines, and other obstructions on parts.
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A.2.5 There shall be a visual match between the master and the part under test. It is sugg
evaluation be performed using a MacBeth Spectralight* or equivalent viewing equipment. The visual match
shall be conducted under the following light conditions:

ested that gloss

a. North Sky Daylight (7500 K + 200 K) with intensity of 100 to 120 ft-c (light meter). Also, the
ultraviolet source shall be used to exaggerate the optical effects of the color pigmentation and resins.
b. Horizon Sunlight (2300 K) and Minus Red (4400 K).

A.2.6 The preferred method of performing gloss measurements will be to take five readings representative of the
entire part surface. Average these five glossmeter readings.

A.2.7 The tolera

A.3 Surface/Gr4

a. A
b. G

nce and angle of measurement shall be as follows:

mgle of measurement—60 degrees

0ss tolerance—+1.0 gloss unit

lin (Match to Master)

A.3.1 A grain master is required to perform the grain/surface evaluation. The.grain master will bg supplied by the

A.3.2

A.3.3

A.3.4

user.

It is sugg

viewing eg

ul
b. H

If parts arg
direction 0

It is recom

a. NIrth Sky Daylight (7500 K * 200 K) with intensity of 100 to 120 ft-c (light m

bsted that the grain/surface match be evaluated undeér*a MacBeth Spectraligh

raviolet source shall be used to exaggerate the-optical effects of the color pigment
rizon Sunlight (2300 K) and Minus (4400 K):

of right/left configuration, both sides\must be evaluated. Consideration shall als
f the grain when comparing parts_toythe grain/surface master.

mended that acceptable samplé parts be retained for future grain/surface referen¢

I*, or equivalent

uipment. The grain/surface match shall be conductéd under the following light cgnditions:

bter).  Also, the
ation and resins.

b be given to the

ng.
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APPENDIX B

DIMENSIONAL STABILITY AT SERVICE TEMPERATURE

B.1 Testing shall be performed using a forced-air oven, large enough to permit the part to be fixtured and tested in

B.1.1

B.1.2

B.1.3

B.1.4

B.1.5

B.1.6

B.1.7

B.1.8

the proper in-vehicle orientation.

Simple part fixturing is acceptable provided the key attachment points are consistent with the assembly and
intent of the part. Report the position of exposure. Care must be used to prevent warp or sag in the as-

fixtured po

sition.

diaanaciarnalh 28 kad-haf A-oft +h PPNV~ V- Thaot
o] T

The parts

O
Tq
TH

oo op

Following

measuring.

The prefe
dimension

The altern

a. Et
(ol
b. Et
sg

Measure §
results fro

A check fi
stability te

Acceptabl

exposure and following the oven exposure.

R@om conditions—23 °C +2 °C and 50% + 5% RH

rehaoe oo o 3 Po-XY L ot con
y CITOCUNUU VOUTUTOC AUArTu Aarte T urc uveTtt LAHUJUIL{. e teout vuTt
en temperature—As specified in line call-out

lerance—=+2 °C from line call-out
st duration—4 h

oven exposure, the parts should be allowed to cool at room ‘temperature fo
red method of measurement is to use a Coordinate{Measuring Machine (CMN
al change of five critical measurement points.
ate method of measurement can be performed_using calibrated verniers, rule, and
nter and at both ends of the part.

ch three scribe lines 90 degrees across the direction of the flow. If possible (on fl3
ribe line in center and at both ends-of part.

N same measurement points following the oven exposure.

Kture is also an acceptable method for checking dimensional stability. Following
5ting, the part shall comply to the fixture dimensions.

b dimensional-stability test results shall be less than 0.5% change (averaged) from

ditions are:

30 min before

). Average the

sharp scribe.

ch three scribe lines in the direction of flow.” If possible (on flat areas), position the scribe lines in

t areas), place a

nd average the dimensionalkechange of the six measurement points prior to exposiire and compare

the dimensional

before the oven
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C.1 The Dimensional Stability testing shall consist of three cycles.

C.ll1

C.1.2

C.13

C.1l4

C.15

C.16

C.17

C.18

APPENDIX C

DIMENSIONAL STABILITY AFTER HOT/COLD CYCLING

The hot and cold chambers shall be large

enough to permit a complete part or assembly to be tested in the in-vehicle position. Observe the position of

exposure. Care must be used to prevent warp or sag in the as-fixtured position.
Observe the following test conditions:

Hot temperature—As specified in line call-out

Cotetemperature 2026

Tqglerance—+2 °C from line call-out

Tgst duration—Three cycles

R@om conditions—23 °C +2 °C and 50% RH + 5% RH

®oo0 o

Each one tycle shall consist of the following:

4.D h at hot temperature (line call-out)
0.b h at room temperature

4.D h at cold temperature (- 29 °C)
0.b h at room temperature

oo op

When the fest continuity is interrupted due to end of shift, weekends, or holidays, samples s
ambient lab temperature.

hall be left at the

Simple paft fixturing is acceptable provided the key attachment points are consistent with the assembly and

intent of the part. The part shall be tested in_the in-vehicle position or assembly pos
mounting information may be included in the part-drawing.

The prefefred method of measurement-is_to use a Coordinate Measuring Machine (CMN
dimensionjl change of five critical measuwement points.

The alternpte method of measurement can be performed using calibrate verniers, rule, and

tion. Additional

). Average the

sharp scribe:

a. Efch three scribe lines-in the direction of flow. If possible (on flat areas), position the scribe lines in

nter and at both.ends of the part.
h three scribe*lines 90 degrees across the direction of the flow. If possible (on fla|
cribe ling_in center and both ends of part.

asure,and average the dimensional change of these six measurement points.

iktare is also an acceptable method for checking dimensional stability. Following

| areas), position

the temperature

Acceptable dimensional stability test results shall be less than 0.5% change (averaged)
cycling exposure and following the cycle exposure.

from before the

-10-
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D.1

D.1.1

D.1.2

D.1.3

D.1.4

D.1.5

APPENDIX D
COLD-IMPACT TESTING, AS MOLDED OR FOLLOWING ENVIRONMENTAL CONDITIONING
Pendulum impact is the recommended method for performing the cold impact testing referenced in this SAE
J1717 document. This method was selected to promote industry-wide consistency in determining the amount

of energy to evaluate fracture resistance of the molded interior part.

It is suggested that the pendulum testing be performed inside a cold environmental chamber. Figure D1 for
the suggested configuration of the pendulum impact tester.

Let the scale
indicate Joules.

Design a support fixture
that allows part under
test to be securely held
in the in-vehicle position.

9.5 mm

Cylinder must strike the

part surface at a 90 deg
angle. Impact head should |

be touching part when at rest. P

Hemispherical Head
Cylinder: 50.8 mnm
Weight: 1.4 kg
Includes rod weight.

When ever possible secure
part at the isftended fastening
locations.

FIGURE D1—PENDULUM TEST FIXTURE

The Pendlilumtest is performed with the spherical impact head being swung in an arc into the molded part.
The moldedpartmus -theit P

Caution must be used to prevent corrosion or rust buildup following extended cold environmental testing from
interfering with the pendulum (pivot) operations.

Design a support fixture that allows the part, or that portion of the part under test, to be securely held in the
in-vehicle position for testing. The actual mating part or mating assembly may be used for mounting
purposes. Secure part at intended fastening location.

The acceptable method is to perform a minimum of three strikes at the location specified by the user. This
may be verbal or the information may be included in the part drawing. If no location is identified, the three
strikes will be performed at different areas across the part surface, being careful that one impact area does
not interfere with another.

-11-
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D.1.6 Always perform the impact testing on the outside or exposed side of the part.

D.1.7 Standard

Operating Procedure

a. Adjust base (clamping fixture) so that the cylinder is touching the part surface when at rest. Cylinder
must be 90 degrees to part surface.

b. Note position of scale (pointer).

c. Return striker (back swing) to the distance which will equal the desired impact energy when it strikes
the part.

d. Release striker. Prevent multiple impacting, do not allow striker to bounce on part.

e. Conversion(s):

1.
2.

D.1.8 Following
breakage

D.2 Gardner Im
D.2.1 The Gardr

pendulum

D 3029 wi
D.2.2 The Gardr
Hd
H
S

TH
I

~0 o0 oW

D.2.3 When the
may be ug
the part at

N$se radius—25.4mm

n-Ib x 0.113 = Joules
Joules x 8.85 = in-lb

5hould occur. Report any evidence of part of grain damage to the user.

pact, ASTM D 3029, Method G (Falling Weight) (Alternate Mgthod)

er impact is an alternate test method. When the part size @r part configuration w
impact test to be used, a Gardner impact tester (modified) as described in this se
| be used.

er impact tester shall be modified to the following-test configuration Figure D2:
bad/striker diameter—05.8 mm

ad/striker weight—0.45 kg

pport ring/well—75 mm

st temperature— - 29 °C + 2 °C
pact energy—As specified innline call-out

part cannot be tested, a‘portion of the part or a test plaque 125 mm square or 1

a 90 degree angle:

mpact, visually examine the impacted and reverse sides of part. It is expécted that no cracks or

ill not permit the
ction and ASTM

P5 mm diameter

ed. The 0.45 kg/50.8-mm diameter head/striker will be vertically dropped, with fthe head striking

-12-
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