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2.1.2 ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959,
Tel: 610-832-9585, www.astm.org.

Method for Rubber Deterioration - Surface Cracking

ASTM D518  Test
ASTM D1171

Specimens)
2.1.3 ISO Publications

Copies of these docu

ments are available online at https://webstore.ansi.org/.

Test Method for Rubber Deterioration - Surface Ozone Cracking Outdoors or Chamber (Triangular

ISO 9259:1991 Pa
3. DEFINITIONS

3.1 CAB-ALONGS
A vehicle in which the
3.2 CAB-BEHIND-

A vehicle in which th
located partially over

3.3 CAB-OVER-EN
A vehicle in which all
34 CYCLE

Wiper blade movemsg
and then back to the

3.5 DAYLIGHT OR

The maximum openir

5senger Cars - Windscreen Wiper Systems - Wiper Arm to Blade Connections

DE-ENGINE (CAE)
driver’'s compartment and controls are located alongside the engine compartm
ENGINE (CBE)

e driver’'s compartment and controls are located at the rear of a hood-enclose

the rear of the power plant or located partially beside the rear of the power planf.

GINE (COE)

or a substantial part of, its engine is_located under the cab.

nt during system operation _from the first extreme position of the wipe pattern tq
first extreme.

ENING (DLO)

g of any glass-aperture which is unobstructed by moldings, masking, frits, or fra

3.6 EFFECTIVE WIPE PATTERN

That portion of the we

d power plant or are

the second extreme

ming.

t windshield glazing surface which is cleared when the wiper blade travels throug

h a cycle with system

on highest frequency:

3.7 EYELLIPSE

A statistical representation of the driver’s eye location in a motor vehicle, as defined in SAE J941.

T

Wiping action consisting of an individual complete sweep (start to start) with an interval between stop and subsequent

3.8 INTERMITTEN
activation.
3.9

LIGHT-DUTY UTILITY VEHICLE

A personnel and/or cargo carrying vehicle with basic GVWR of 4500 kg (10000 pounds) or less (Class 1 and 2).
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3.10 LINKAGE ASSEMBLY

The multicomponent member that connects to the wiper motor (where applicable) to transmit its action into oscillating motion
for driving the wiper arm.

3.11 MULTIPIECE WINDSHIELD
A windshield consisting of two or more windshield glazing surface areas.
3.12 MULTIPURPOSE PASSENGER VEHICLE

A motor vehicle with motive power, except a low-speed vehicle or a trailer designed to carry ten persons or fewer, which is
constructed either on a truck chassis or with special features for occasional off-road operation.

3.13 TARGET WINDSHIELD VIEWING AREA

The area of the windghield through which the driver should be able to see to operate the vehicle.
3.14 VAN
A personnel and/or cgargo carrying vehicle with a relatively flat front and a GVWR of greater than 4500 kg (10000 pounds).
3.15 WIPED AREA
The specific area on the glazing surface that is swept by the effective wiper pattern.
3.16 WIPER ARM
A device to both interconnect the wiper blade and the output shaft of the wiper motor or linkage assefnbly.
The wiper arm has the dual function of:

a. Maintaining the wiper blade into its desired pasition throughout the wipe pattern
b. Exerting a load opto the wiper blade sufficient for its function

3.17 WIPER BLADE

A device for clearing Ile effectivewipe pattern, capable of receiving a load from an arm, comprising a spitable superstructure
supporting and contrg¢lling a wipérblade element.

3.18 WIPER BLADH ELEMENT

The resilient memberofthewiperbfadethat contactsthewindshietdgtazing-surface:
3.19 WIPER CONTROL VALVE/SWITCH

The manually actuated mechanism that allows passage of pneumatic or electric signal to the wiper motor for activating the
wiper system into its various operating or nonoperating modes.

3.20 WIPER MOTOR
That mechanism, operated by an external power media/source (electric, pneumatic, or hydraulic), that provides a controlled

power to the other components of the system (either by direct drive to the wiper arm(s) or to the linkage) and is activated
by the wiper switch/valve.
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3.21 WIPER SYSTEM

A group of devices used for clearing the exterior of the windshield glazing surface of water or snow, together with the
necessary devices and controls to start and stop the operations.

4. WINDSHIELD WIPER SYSTEM REQUIREMENTS

41

411 ABC Zones

Target Windshield Viewing Area

The target windshield viewing area is described by three specific areas on the exterior windshield glazing surface. The three
areas are developed with the vehicle loaded to the manufacturer’'s base design load and are identified in Table 1 as areas

A, B, and C. Each argatasbeerestablishedusing-theangtesof Fabtes—tAand—Bapptedas—shown in Figure 1.

4.1.2 Side View

In the side view, the u
surface. These plane

pper and lower boundary of the area is established by the intersection of two plan
5 are seen as lines in the side view. These planes are fixed by the angles (from T

and below the XX ling and originating from points based on the seat H-Point as shownin Figure 1.

4.1.3 Plan View

In the plan view, the
windshield surface. T
from points based on
414 Excluded Arg

The target windshielg
the edge of the daylig

The target windshiel

left and right boundary of the area is established by the intersection of two ve
hese planes are fixed by angles (from Table 1A or 4B) to the left and right of the X
the seat H-Point as shown in Figure 1.

as

viewing areas exclude those areas_onthe exterior glazing surface that are wit
ht opening.

| viewing area may be reduced in instances where the driver’s view through

obscuring feature of the vehicle rather than of the vehicle surroundings. This may include the hood, b

concrete chute, mold
driving visibility. To a
that remains straight
of the obscuring feat
whose eyes are withi

The target windshielg
is so great that itis n

ng, masking, frits, framing, or other feature of the vehicle, the view of which wou
ccommodate such features, any of the four bounding planes can be distorted in
hlong the line of sight.from the tangent point on the eyellipse but that conforms to
ire. The minimum-wiped area thus created should include any line of sight tha
n the volume-6fithe projection from the eyellipse.

viewing:aréa may be reduced in instances where the curvature of the windshie
Dt practical to get a wiper blade to follow the contour of the glass. To accommod

bs with the windshield
able 1A or 1B) above

rtical planes with the
X line and originating

nin 25 mm (1 inch) of

the glass is of some
umper, aerial bucket,
Id not be important to
to a complex surface
the outermost portion
t is useful to a driver

Id glass at the edges
ate this situation, the

angle of the boundi

e plane touches the

ing-plane on the side where the curvature takes place may be reduced until t
outermost edge of thwwwm&mwwmmw j i intai i glass surface.

4.1.5

Right Hand Drive

Table 1A assumes a left side driving position. For right side driving positions, reflect the angles so that the left values are
used for the right and the right angles for the left.

4.2

Wiping Performance Criteria

Each windshield wiping system shall wipe the percentage of the target windshield viewing area specified in Table 2 when

tested in accordance

with Section 6.
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Table 1A - Target windshield viewing area - standard cab

F F Angle Angle Angle Angle
Dimension  Dimension Up Down Left Right
Classification Millimeters Inches Area Degrees Degrees Degrees Degrees
Truck 0-1020 0-40 A 10 5 18 56

Cab Behind Engine (CBE)

Cab Alongside Engine (CAE) B 5 3 14 53
C 5 1 10 15
1020-1270 40-50 A 8 7 18 56
B 3 5 14 53
C 3 3 10 15
1270-Up 50-Up A 6 9 18 56
B 1 7 14 53
C 1 5 10 15
Truck 1020-Up 40-Up A 6 9 18 56
Cab Over Engine (COR) B 1 7 14 53
C 1 5 10 15
Bus, Cab Behind Engirle (CBE) 1270-1520 50-60 A 7.5 22 22 62
School and Commercigl B 3 29 29 62
C 1 16 22 15
Bus, Cab Over Engine [(COE) 1270-1520 50-60 A 7 14 18 65
ggnl\o%:dar?; rC]Zt(r)oml,mercie I B 2 R 18 65
C 1 11 18 25
Forward Control or Multipurpose All All A 9 7 18 56
B 4 4 14 53
C 2 2 10 15
Light-Duty Utility Vehicle All All A 7 5 16 49
B 4 3 13 49
C 4 2 8 13
Van Open Open A 7 12 18 58
B 2 11 15 56
C 1 6 10 15

Note 1: Refer to SAE J68T for nomenclature.

Note 2: Angles are minimgim.
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Table 1B - Target windshield viewing area - driver centered in cab

F F Angle Angle Angle Angle
Dimension  Dimension Up Down Left Right
Classification Millimeters Inches Area Degrees Degrees Degrees Degrees

Cab Behind Engine (CBE) 0-1020 0-40 A 10 5 35 35
Cab Alongside Engine (CAE) B 5 3 30 30
C 5 1 15 15
1020-1270 40-50 A 8 7 35 35
B 3 5 30 30
C 3 3 15 15
1270-Up 50-Up A 6 9 35 35
B 1 7 30 30
C 1 5 15 15
Cab Over Engine (COR) 1020-Up 40-Up A 6 9 35 35
B 1 7 30 30
C 1 5 15 15

Note 1: Refer to SAE J68T for nomenclature.
Note 2: Angles are minimgim.

Table 2 - Minimum percent of target windshield viewing area to be wiped

Windshield Type Area A Area B Area C
One Piece 80 94
Multipiece 65 70

99
84
\ ’\

Windshield Lower \

Angle Up
""""" Edge
G / IR 4 SR SRR S X 9
Angle Down : \
H Centerline of the
, H-Point fore and aft
Centetline of the driver Angle Right

seat side to side

Angle Left

Side View H-Point with seat in rear-most Plan View
' adjustable position horizontally
W“ and centered on suspension and
Ground Level adjustable travel vertically.

Figure 1 - Target windshield viewing area construction
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4.3 Windshield Wiper Oscillation Frequency

nting for the interval.

to the PARK position

a. The windshield wiper system shall be designed to provide two or more oscillation frequencies.
b. The highest frequency shall be a minimum of 45 cpm.
c. The highest frequency and one of the lower frequencies shall differ by at least 15 cpm.
d. Such lower frequency shall be at least 20 cpm.
e. Frequencies must be obtainable under normal vehicle operating conditions regardless of engine speed and/or engine
load, following test procedures and test conditions described in 6.2.
1. If the wiper systenTistapable o iINTERMITTENT OPERATION; operatiommust beas fottows:
i. Upon agtivation of INTERMITTENT, the wiper will initiate one sweep and then begincoy
i.  Upon cgncellation of INTERMITTENT, the wiper will complete the sweep and proceed ir
or to Continuous speed mode.
iii. Selecting a Continuous speed mode immediately negates the INTERMKT TENT mode.
4.4  Durability

The wiping system, gxcept for the blade, and the control valve/switch:must remain functional using

conditions establishe

a.

 in 6.2 per the following durations:

Trucks, buses, afpd multipurpose vehicles with life expectancy-at or below 300000 miles: 1.5 milli

b. Trucks, buses, and multipurpose vehicles with life expectancy in excess of 300000 miles: 3.0 mill

The control valve/swi
the following minimur

5000 cycles for a 1.5
10000 cycles fora 3

ch, when using the same test procedure and conditions, will, during the test, be
h number of cycles:

million cycle wiper system.
million cycle wiper system.

NOTE: Any compongént failure, except.the wiper blade during this test, denotes system failure. Throy

the completid

n of such:

ion.and’should not exceed the DLO (unless specifically designed to do so).

test procedures and

bn cycles.
jon cycles.

activated/deactivated

ghout this test and at

Wipe angles assmeasured on the high-speed setting with wet glass must allow compligance with vision area

4+ 4 H H T + 4 + diatart: hick 1o H
TTCTIS TTITUoU TTTTIal’T Witnout poritidriicrit oTU Ul UIStUTuult,  winort woulu niripan

function of the wiper

system or result in damage to the windshield surface or to metal/nonmetallic exterior surface.

a.

specifica
b. All com
c.

Support members onto which the wiper motor and bracket, the linkage, and pivot assemblies are mounted must

remain without permanent set, distortion, crazing, fatigue cracking, etc., that affect either performance of the
wiper system or cause failure of such.


https://saenorm.com/api/?name=940f5bd84d2d239eb8770a609543384e

SAE INTERNATIONAL J198™ FEB2025 Page 8 of 16

4.5 System Strength

The system shall be capable of withstanding the loads induced by stall, using test conditions and test procedures established
in 6.3, with all mechanical components remaining functional and without permanent distortion.

Upon removal of the obstruction induced to cause a stall, system operation should be as follows:

a. For electrical systems, operation must resume within the specified parameters of the manufacturer.

b. For pneumatic systems, operation must resume.

c. Support members onto which the wiper motor and bracket, the linkage, and pivot assemblies are mounted must remain

without permanent set, distortion, crazing, etc., that would affect either performance of the wiper system or cause failure
of such.

4.6 Temperature Qperational Capability

The windshield wiper|system shall be capable of functioning between the temperatures of 55.°C + 3 °C (130 °F £ 5 °F) and
-30 °C £ 3 °C (-20 °F|x 5 °F), using test procedures and test conditions established in 6.4,

4.6.1  Accessibility

The control for the wiper system should be positioned so that it is readily aceessible to the driver. Controls are to be any of
the following:

a. On either the dagh panel or console per SAE J680
b. Attached to the sfeering column
c. Mounted above the operator in the header section

d. If due to special heeds of the specific vehicle/function, located in an area that does not restrict the operator’'s normal
bodily movement|or require diverting attention.from the primary visibility area

4.7 Component Actessibility

The wiper system components, such as-the wiper motor assembly, pivot assemblies, and/or transmisgion assemblies, shall
be accessible for seryicing/replacementpreferably within maximum of 1 hour each.

4.8  Wiper Arm Loading

The wiper arm must pe capable of applying sufficient load to the wiper blade so as to allow it to fupction consistent with
4.10.3 with both the Jehicle parked and at maximum allowable vehicle speeds.

4.9 Intermittent Operation

If the system has capability to be operated intermittently, it may be that of a fixed intermittent or variable intermittent. The
intermittent operation may be at any speed as designated by the manufacturer.
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4.10 Windshield Wiper Blade Requirements
4.10.1 Durability

The wiper blade, except for the wiping element of the wiper blade, must remain functional after operating 1.5 million cycles
using test procedures and conditions established in 6.2. Function is evidenced by the frame or structure of the wiper blade
remaining without deformation or wear that affects the function or allows it to come into contact with the windshield surface
or surrounding moldings. The wiper blade element shall wipe effectively for 500000 cycles of the test. The element shall
remain intact, without tearing or otherwise disengaging from its frame.

4.10.2 Aging

The wiper blade element of the wiper blade assembly shall withstand the ozone test established in 6.5, with an ASTM rating
of “0” as defined in ApHB++7-

4.10.3 Wipe Quality
Using test procedurep and equipment described in 6.2, the wiper blade shall clear its entire|wipe pattern within one wiping
cycle with only minor treaking or unwiped lines remaining. A rapidly disappearing haze is-acceptable. Unwiped areas, aside
from minor streaking,|are not to occur in the critical primary vision area of the windshield.

After the durability test described in 4.10.1, the wiper blade element may lose jts(effectiveness by allgwing more numerous
streaks, wider unwipgd lines, or longer lingering haze, but it must be capable-of functioning.

4.10.4 Chemical Repistance

A section of the wipdr blade element, when placed in a 50% solution of either methyl or isopropyl glcohol for a period of
24 hours, shall not eceed more than 2% weight change.

4.10.5 Wiper Arm tg Wiper Blade Connection

Specify the main dinpensions and general recommendations for windshield wiper arm to wiper blgde connections. The
following connectiong are defined:

a. Hook connection
b. Saddle with nut gnd bolt connection
c. Pin on arm conngction

4.10.6 Hook Connegtion

See Figure 2.
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HOOK ATTACHMENT

P i §
¥ |
B EC ) Ip
[ eowe—-
F kL
R 02 MAX L I RroTATIONAL AXIS
YP, !
L
| T
A T—-—~—-————§5———f~ Pl
| .ﬂ.j -
H
DIMENSIONS IN MILLIMETERS
NOMINAL ARM C D E F H ] P
SIZE +0 +0.25 +0.8 +0.5 +0.4 MIN, MIN.
A X B =015 -0 =0 -0 -0
7 X 22 | 68 | 57 | 57 | 18 | 14 | 48 | 81
S X 25| 88 | 67 | 67 ] 18 | 14 | 57 | 29
9 X 33 | 864 | 685|685 18 |17.35] 58 | al
99X 4 | 88 107|107 ] 21 | 17 | 57 | 35

[NOTE: ALL DIMENSIONSD ARE BEFORE PAINTING/PLATING.|

Figure 2 - Hook attachment
4.10.7 Saddle with Nut and Bolt Connection

See Figure 3.

SADDLE STYLECHOF ATTACHMENT

il

B <HOLE> M

DIMENSIONS IN MILLIMETERS

A | B wiaMeTER)| C
5.6 3.3 8.7
6.4 36
125 3.6 9.5
136 S50 9.3

16.2 6.0
25.2 8.0

[NOTE: ALL DIMENSIONS ARE BEFORE PAINTING/PLATING. |

Figure 3 - Saddle with nut and bolt connection or saddle style of attachment
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4.10.8 Pin on Arm Connection

See Figure 4.

PIN ON ARM ATTACHMENT

V.

DIMENSIONS IN MILLIMETERS
A B c D
$0.03 | +040 | +0.08 | £0.05
-043
48 [655] 105 [17.2
635 | 6.60 | 15.6 | 254

PIN MAY BE MOLDED INTO A WIPER ‘ARM TIP
OR EXIST AS A SEPARATE COMPONENT.

[NOTE: ALL DIMENSIONS ARE BEFORE PAINTING/PLATING. ]

Figure 4 - Pin on arm_attachment
4.10.9 General Recpmmendations for Wiper Arm to Blade.Connections
4.10.9.1 Lateral Angular Movement

The lateral movemer]t between the blade and thévarm in the assembled state shall not exceed 2 dg¢grees when 0.1 N-m

(0.075 ft-Ib) is applied to the blade end (see Figure 5). The angular deflection shall be measured betyeen the arm and the
main lever of the wipér blade to which the clip.is assembled.

- WIPER BLADE LENGTH —MmMmm

£2°MpX, E-g’— — : =

FORCE

I

Figure 5 - Lateral angular movement - wiper blade to wiper arm
4.10.9.2 Rotational Movement
The torque that is necessary to move the wiper blade, once installed, about its pivot axis on the saddle and pin-style wiper
arm shall not exceed 1.0 N-m (0.075 ft-Ib). In addition, the position of the pivot axis on the blade shall be such as to ensure

that the blade is free to move relative to the arm when operated on the vehicle.

4.10.9.3 This document is consistent with ISO 9259:1991.


https://saenorm.com/api/?name=940f5bd84d2d239eb8770a609543384e

SAE INTERNATIONAL

J198™ FEB2025

Page 12 of 16

5. WINDSHIELD WIPER SWITCH

Must conform to SAE J2349.

6. TEST METHODS

ed Test Procedure

Drafting equipment sufficient for full-size windshield and wiper system layout.

Transparent heavy gauge plastic sheet: Prepared clear acetate or equivalent.

buck shall consist of a structure capable of maintaining throughout a test the-pro
nd the windshield wiping system components as established by the vehiclenan

Spray nozzles to apply water to glazing surface.

urface of windshield glazing.

pattern shall be shown plus the growth due tewet windshield and high-speed
btermined either experimentally or by using an allowance of 3 degrees each dirg

be made in the unwrapped view.

h plan view and side view layout, the windshield wiper viewing target using the
purpose of this document,.the head turn consideration in SAE J941 will not
b windshield surface with the up, down, left, and right planes from the values f
t windshield viewing area in Table 1A or 1B.

ppped view of the-windshield glazing surface that includes the design wipe patt
areas A, B, and €'(see example in Figure 6).

6.1 Areato be Wip

6.1.1 Test Equipment

a.

b.

c. Testbuck: Atest
glazing surface a

d. Power source m
specifications.

e. Spray equipment

6.1.2 Drafting

a. Work to exterior §

b. The design wipe
growth may be d

c. All calculations tq

d. In vehicle positio
Figure 1. For the
intersection of th
given in the targeg

e. Develop an unwr
the target viewing

f.

Calculate the peficentages/ofareas A, B, and C that are wiped by the design pattern plus grow

view, and compa

e the values with those of Table 2.

per relationship of the
ufacturer.

ust be capable of supplying power to the drive motor as required’ per the ve¢hicle manufacturer’s

wiper operation. This
ction of wipe.

locations provided in
be used. Lay out the
pr areas A, B, and C

ern (with growth) and

th, in the unwrapped

6.1.3 Evaluation chhniques

Both methods are acceptable.

6.1.3.1

Three-Dimensional CAD Evaluation

Construct a full-scale three-dimensional model of the windshield, wiper arms, wiper blades, sweep patterns, and the A, B,
and C areas, as described in 6.1.2. Calculate the percentages of the A, B, and C areas wiped. Compare the calculated
values to those of Table 2.

NOTE: The three-dimensional models of the arms and blades must retain the same functional characteristics as the parts.

The three-dimensional sweep pattern must lie on the windshield model and must represent the actual sweep pattern, as
measured according to 4.4.
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