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1. Scope

This SAE Recommended Practice provides procedures, and information to conduct vibration (impact)
tests on lighting devices and their components as well as other safety equipment used on vehicles.
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FIGURE 1—VIBRATION TEST MACHINE
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2. References

2.1 Related Publications

21.1 SAE PUBLICATIONS

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE J575—Tests for Motor Vehicle Lighting Devices and Components

SAE J2139—Tests for Lighting Devices, Reflective Devices and Components Used on Vehicles
2032 mm or more in Overall Width

SAE 861957—Headlight Vibration Testing for Heavy Duty Trucks

SAE 840501—Automotive Component Vibration: A Practical Approach to Accelerated Vibration Durability
Testing

SAE 790747—Vibration Test for Motor Vehicle Lighting Devices and Components

21.2 FMVSS PUBLICATIONS

Available from the National Highway Traffic Safety Administration, 400 Seventh SW, Washington, DC
20024-0002.

FMVSS-108—Lamps Reflective Devices, And Associated Equipment (Available as 49 CFR 571.108)
2.1.3 OTHER PUBLICATIONS

U.S. Department of Agriculture General Technical Report FPL 22—An Assessment of the Common
Carrier Shipping Environment

3. Definitions
3.1 Anvil

The member located at the front of the machine on the lower base plate, that is struck by the hammer
when the top plate is falling.

3.2 Cam Follower

A mechanism that contains a roller(s) that comes in contact with the cam(s) surface and thereby reduces
the friction and wear on the cam by rotating rather than rubbing.

3.3 Hammer

The member located at the front of the machine on the upper plate, that strikes the anvil when the top
plate is falling.
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3.4 Vibration Test Fixture

A fixture specifically designed to support the device under test in its designed operating position during
the vibration test.

4. Lighting Identification Code

Not applicable.

5, Tests

5.1 Calibration Equipment and Instrumentation

Equipment listed is a guide for standardization only. Equivalent instrumentation equipment is available,
however test results should be checked for accuracy

5.1.1 FORCE GAGE

5.1.1.1 Force/Torque Indicator with 50 x 0.02 kgf Capacity, 500 x 0.2 N, accuracy + 0.2% of full scale
+ 1 digit.

5.1.1.2 Force Sensor with 50 x 0.02 kgf Capacity, accuracy + 0.15% of full scale + 1 digit.
5.1.2 GoO-No-GO GAGES

5.1.2.1 Gages specified in Figures 2, 3, and 4 below should be used to set the machine up and for
recalibration.

5.2 Vibration Test

This test evaluates the ability of a device to resist damage from vibration-induced (impact-induced)
stresses.

5.3 Vibration Test Procedures

5.3.1 A sample of the device, mounted in the specified vibration test fixture shall be bolted to the anvil
end of the table on the vibration test machine and vibrated at 12.5 + .17 Hz (750 £ 10 cpm)
through a vertical distance of 3.2 mm = .25 mm. The table shall be spring mounted at one end
and fitted with a steel hammer on the underside of the other end. The hammer shall contact the
steel anvil once during each cycle at the completion of the fall. The impact force shall be 290 N +
20 N.

6. Vibration Machine Requirements

6.1 The vibration system shall consist of a vibration machine and the mounting base.

6.2 The machine shall meet the specifications as outlined in drawing number 251942, which may be
purchased from SAE Headquarters.
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NOTE—Deviation from the specifications as listed could compromise the performance of the vibration
test.

6.3 The mounting base for the machine shall meet the specifications as outlined in drawing number
230050, which may be purchased from SAE Headquarters.

7. Machine Set-Up and Calibration
The vibration isolator system on the mounting base should be pressurized to a minimum of 275.6 kPa.
7.1 Calibration and Instrumentation Sequence

Vee block rollers

Rear spring set-up

Verify top plate is parallel to machine base plate.
Adjust hammer and anvil gap

Adjust top plate spring tension

Program cycles per minute into the controller

e Qoo

7.2 Vee Block Roller Adjustment

7.2.1 Remove the fixture mounting plate mounted on top of the top plate to access the two mounting
screws holding the vee block in place.

7.2.2 Place a 0.25 mm gage or shim stock between each roller and the vee block as shown in Figure 5.
Position the vee block so that it makes contact with the shim stock on both rollers.

7.2.3 Tighten the two mounting bolts for the vee block and replace the fixture plate.
7.2.4 Remove the gages or shim stock(s).
7.3 Rear Spring Set-Up

7.3.1 The lifting cams should be rotated to their lowest point (hot engaged). Rotate the cams
counterclockwise, when viewed from the pulley side, until they touch the cam followers. The
hammer and anvil must be touching.

7.3.2 Measure the height of the top plate from the machine’s bottom plate using the “GO-NO-GO” gage
shown in Figure 2. The measurement should be made at the front (both sides) to make sure it is
at the proper height, then measure the rear of the top plate (both sides) to make sure they are at
the same height. If the rear of the top plate is higher or lower than the front, adjust the rear
springs until the gage fits both front and rear.

7.3.3 Use the “GO-NO-GO” gage per Figure 3 to gage the correct spring compression to obtain the
force required. The gage should “go” over the spring keeper and interfere with the “NO-GO”
portion of the gage. The spring force is determined by the spring rate to determine the amount of
compression plus the wall thickness of the two spring keepers.
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7.3.4 Recheck the height of the top plate using the “GO-NO-GO” gage from Figure 2 to make sure it is
the same as the front (both sides).

7.35 Place a piece of manila folder between the hammer and anvil and run the machine for 60
seconds. Check the imprint on the manila paper to make sure the hammer and anvil are making
contact over the entire surface. If they are not making even contact from side to side and front to
back it is recommended that the hammer and anvil and holder assembly be surface ground. After
grinding repeat the manila paper imprint test. Caution should be taken not to grind too much off
the hammer and anvil so that the top plate is no longer level. It is recommended that no shims be
used under the hammer or the anvil as this can cause dampening of the machine. Replace a

worn anvil.
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FIGURE 2—TOP PLATE GAGE
7.4 Calibration Procedure
741 Cam SET-UP

7.4.1.1  Care should be taken to assemble the cams on the machine correctly. When viewing the cams
from the pulley side of the machine, the cams should rotate clockwise.

7.4.1.2 Manually rotate the cams to Top-Dead-Center (TDC). This will provide the largest gap between
the hammer and anvil.

7.4.1.3 Check the gap using the “GO-NO-GO” gage in Figure 4. Adjust the cantilevered cam followers
until the “GO” portion of the gage fits between the hammer and anvil.
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7.4.2 SPRING FORCE CALIBRATION

7.4.2.1 Rotate the cam from TDC backwards until the highest point on the cam stops at the cam
follower. This is the lowest point on the cam and the hammer should be touching the anvil.

7.4.2.2 Place the calibration frame in the receptacles as shown on the drawings referenced in 6.2.
Install the lifting hook in the accelerometer-mounting hole in the fixture mounting plate directly
over the center of the anvil.

7.4.2.3 Attach the force gage specified in 5.1.1 to the calibration frame and attach it to the hook
installed in the accelerometer-mounting hole on the fixture plate. Tighten the screw on top of
the calibration frame until the gap between the hammer and anvil fits the “GO-NO-GO” gage in
Figure 4.

7.4.2.4 Adjust the socket head capscrew for the front compression spring through the hole in the
fixture plate until the calibration gage has a reading between 290 N +20 N.
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Recommended width of the gage is 25.4 mm.

FIGURE 3—REAR SPRING GAGE
7.4.3 MACHINE CYCLE CALIBRATION
7.4.3.1  Set the controller at 750 cycles per minute.
8. Test Fixture Design

8.1 The combined weight of the fixture plate, the DUT, and the fixture shall be a minimum of 13.5 kg
and a maximum of 27.0 kg.

8.2 The center of gravity of the fixture and the DUT should be centered as near as practicable over the
anvil.
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Recommended width of the gage is 25.4 mm.

9. Guidelines

FIGURE 4—GAP GAGE

9.1 Preventive Maintenance and Re-calibration

9.1.1 Calibration of the machine should be checked after 150 hours of tests or per the companies re-
calibration schedule, which ever is less . Repair or replacement of worn machine components

requires recalibration.

9.1.2 The machine should be inspected before and after each test to see if there is any wear appearing

on the components and that all of the springs are functioning properly.

9.1.3 The machine should be lubricated on a quarterly basis or per the companies preventive
maintenance schedule, which ever is less.

/

Hammer

\ Vee Block

Top Plate

Roller

Shim Stock

FIGURE 5—VEE BLOCK AND ROLLER SPACING ADJUSTMENT
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Step

Step

Step

Step

Step

Step

Step

Step

Step

J577 VIBRATION MACHINE SET-UP FLOW CHART

Remove the fixture plate off the top plate. Loosen the two
screws holding the Vee block. Back Vee block off until 2
pieces of 0.010 shim stock bent at 90 degrees can be placed
over rollers. Move vee block forward until contact is made
with shim stock. Tighten screws, replace fixture plate, remove
shim stock. Par. 7.2

1

Rotate cam counterclockwise when standing on the pulley
side until the cam will not rotate further. Par. 7.3.1

Assure top plate is parallel at rear on both sides and at front
both sides using the GO NC-GO gage in figure 2. Par. 7.3.2

!

A

Rotate cams counterclockwise until they stop. Check 4 rear
springs height using GO NO-GO gage in Figure 3. GO
portion of gage should go over spring retainer. Adjust top and
bottom spring until gage fits. Par. 7.3.3

If top plate is out of parallel go back to step number 2
and adjust top and bottom rear spring diagonally
opposite low point of top plate. Par. 7.3.4

!

Rotate the cams to TDC and using the GO NO-GO gap gage
in Figure 4, adjust the cam cantilever arms until the GO
portion of the gage goes between the hammer and anvil.
Tighten the cantilever locking screws. Par. 7.4.1.2 & 7.4.1.3

l

Rotate cam counterclockwise when standing on the pulley
side until the cam will not rotate further. Par. 7.4.2.1

!

Place the "U" frame in their sockets on the machine. Connect
the force gage to the top plate (screw hook in top plate) and
the "U" frame eye bolt. Par. 7.4.2.2

!

Tighten the nut on top of the "U" frame until the GO portion of
the GO NO-GO gage in Figure 4 goes between the hammer
and anvil. Par. 7.4.2.3

1

Check the force reading on the force gage If it reads 65
pounds +/- 5 pounds the set-up is. complete. Par. 7.4.2.4

If the force gage reads beyond the specified limits,
loosen the nut on the front spring screw and adjust
the spring screw until the desired force is obtained.
Lock the nut down to prevent rotation of the screw.
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TABLE 1—MOUNTING BASE BILL OF MATERIAL

ITEM | ASY SHT DTL SHT QTY MATERIAL FINISH SIZE OR NAME

1 2 1 PUR CARR LANE, SWING BOLT #CL-2-SB

2 2 4 PUR FIRESTONE, AIRMOUNTS STYLE #16

3 2 1 PUR McMASTER-CARR, DRAWER & DOOR
PULLS #187A64

4 2 3 PUR McMASTER-CARR, HEX THIN (JAM)
NUT #91847A520

5 2 3 PUR McMASTER-CARR, LARGE O.D. FLAT
WASHER #91090A118

6 2 3 PUR&ALT |McMASTER-CARR, THREADED ROD
#98847A033

7 3 5 1 WELDMENT |[BASE WELDMENT ASEMBLY

8 3 6 1 WELDMENT |MOUNTING PLATE SUB-ASSEMBLY

9 3 7 2 STEEL TUBE [MOUNTING PLATE CROSSMEMBER

10 3 8 1 1018 WEIGHT RACK COVER

11 3 9 4 1018 WEIGHT

23050-01
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