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HIGHWAY 
VEHICLE 

PRACTICE 

SAE J1598 

400 COMMONWEALTH DRIVE, WARRENDALE, PA 15096 Issued July 27, 1988 

1. PURPOSE: 

Submitted for recognition as an American National Standard 

LABORATORY TESTING OF VEHICLE AND INDUSTRIAL HEAT 
EXCHANGERS FOR DURABILITY UNDER VIBRATION INDUCED LOADING 

This recommended practice provides a test guideline for determining the 
durability of a heat exchanger under specified vibration loading. 

2. SCOPE: 

This recoomended practice is applicable to all liquid-to~gas, 
liquid-to-liquid, gas-to-gas, and gas-to-liquid heat exchangers used in 
vehicle and industrial cooling systems. This document outlines the test to 
determine durability characteristics of the heat exchanger from vibration 
induced loading. 

3. OBJECTIVE: 

To verify compliance with established criteria that insures durability in a 
specific application. This document describes a system to induce stresses in 
a heat exchanger resulting from vibration loading. The process is 
accomplished by vibrating the unit at specified frequencies, and amplitudes 
or acceleration. 

4. FACILITY REQUIREMENT: 

The facility should provide the following as/required: 

4.1 Vibration equipment with controls on frequency, amplitude, and acceleration 
(for 50.Hz and below, electro hydraulic is suggested,higher frequencies may 
require electrodynamic). 

SAE Technical Board Rules provide that: "This report is published by SAE to advance the state of technical and engineering sCiences. 
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement 
ariSing therefrom, is the sole responsibility of the user." 

SAE reviews each technical report at least every five years at which time ii may be reaffirmed, revised, or cancelled. SAE invites your 
written comments and suggestions. 

Copyright 1988 Society of Automotive Engineers, Inc. 
All rights reserved. 

Printed in U.S.A. 
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SAE J1598 Page 2 

4.2 Test Fixture 

4.2.1 Actual installation 

4.2.2 If actual installation is not available, a fixture should support the heat 
exchanger with orientation as in service or as specified. The fixture 
must be rigid so as not to induce any additional dynamic inputs. 

4.3 Means.of checking heat exchanger integrity. 

4.4 Equipment to monitor motion of unit during test. 

4.5 Source for pressurizing and heating test unit if required. 

4.6 Additional equipment may include but not be limited to the following: 

Accelerometers 

Automatic Data Logging Equipment 

Automatic Emergency Shutdown 

Cycle Counters 

Digital Signal Analyzer 

Function Generator (sine wave, random noise, square wave, ramp function, 
etc. ) 

Load Transducers 

Pressure' Gauges 

Pressure Regulators 

Road Data Recording Equipment 

Safety features as sp'ecified by regul'atory codes and common practices 

Strain Measurement Equipment 

Temperature Monitoring and Control Equipment 

5. TESTING: 

5. 1 Test heat exchanger for integrity. 

5~2 Install test unit on vibration test fixture, fill with specified test fluid, 
orientation the same as in service or as specified, and to include all 
mounting hardware: isolators, tie rods, mounting brackets, etc. All heat 

) 

exchanger mounted masses will affect the response characteristics of the () 
test unit and should be attached. Examples of mounted masses for a radiator 
are: charge air cooler, condensers, oil cooler, air dryers, shrouds, 
shutter, etc. 
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Page 3 SAE J1598 

5.3 Set up control system to obtain the specified vibration cycle under one of 
the following modes: 

5.3~ 1 Road or duty cycle (simulation or replication). 

5.3.2 Failure mode simulation. 

5.3.3 Sine sweep at specified acceleration or amplitude. 

5.3.4 Resonant frequency at specified energy input. 

5.3.5 Random noise at specified acceleration levels. 

5.3.6 Per established specification. 

5.4 Pressurize and heat the test unit if required. 

5.5 Run test to specified duration or component failure. 

5.6 Rewove and test heat exchanger for leaks and structural damage. 

6. TEST DOCUNENTATION: 

6.1 During and after test, document leakage rate(s), location{s), and structura1 
failures for comparison to acceptance criteria. 

6.2 Document the following: 

• Condition of unit prior to test (new or previous history) 
• Unit Orientation (Ref. 5.2) 
• Test Mode (Ref. 5.3) 
• Pressure and Temperature (Ref. 5.4) 
• Duration of Test (Ref. 5.5) 
• Location of leaks and structural damage (Ref. 5.6) 

6.3 Testing should be adequately documented to allow test reproduction. 
Documentation to include a test log of the complete test, recording any 
changes in the heat exchanger and fixture. Test log to include cycles or 
hours, time of day for all test starts and stops with reasons for stops. 

7. This recommended practice is valid for durability comparison of vibration 
induced loadings. Correlation to field results must be developed on an 
individual basis. Other tests affecting heat exchanger durability are SAE 
J1542 (Thermal Cycle) and SAE J1597 (Pressure Cycle). These tests can be run 
in combination as well as independently. 

NOTE: Combination testing may make it difficult to determine cause of 
failure. 
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J1598 JUL88 

RATIONALE: 

Not applicable. 

RELATIONSHIP OF SAE STANDARD TO ISO STANDARD: 

Not applicable. 

REFERENCE SECTION: 

SAE J1542 
SAE J1597 

APPLICATION: 

This recommended practice-is applicable to all liquid-to-gas, liquid-to-liquid, 
gas-to-gas, and gas-to-liquid heat exchangers used in ~ehicle and industrial 
cooling systems. This document outlines the test to determine durability 
characteristics of the heat exchanger'from vibration induced lo~ding~ 

COMMITTEE COMPOSITION: 

DEVELOPED BY THE SAE COOLING SYSTEMS SUBCOMMITTEE: 

R. L. Schreiner, Livonia, MI - Chairman 
D. C. Margalus, J. I. Case, Hinsdale, IL - Vice Chairman 
R. K. Barker, L & M Radiator Co., Hibbing, MN 
R. P. Beldam, Thermag Industries, Mississauga, Dntario, Canada 
R. P. Carr, Nalco Chemical Co., Naperville, Il 
B. E. Cheadle, Long Mfg. Ltd., Oakville, Ontario, Canada' 
L. M. Christensen, Modine Mfg. Co., Racine, ~I 
R. F. Crook, Allen Group, Inc., New Haven, CT" 
W. G. Crute, Stant Mfg. Co.~ Connersville, IN 
H. Failmazger, John Deere Dubuque Works, Dubuque, IA 
M. J. Ford, New Tripoli, PA 
J. M. Haase, Onan Corp., Minneapolis, MN 
H. J. Hannigan, Whiteplains, NY 
M. J. Hapka, Cummins Engine Co., Inc., Columbus, IN 
K. H. Helberg, Thermag Industries, Mississauga, Ontario, Canada 
R. R. Henry, Blackstone Corp., Jamestown, NY 
W. L. Howard, Stewart-Warner Corp., Indianapolis, IN 
R. H. Jacobsen, Vancouver, WA ' 
B. Johansen, Young Radiator Co., Racine, WI 
G. H. Johnson, GMC, Lockport, NY 
C. J. Kniebel, Horton Mfg. Co., Inc., Minneapolis, MN 
D. L. Knurr, Oshkosh Truck Corp., Oshkosh, WI 
W. H. Lane, Caterpillar, Inc., Peoria, IL 
J. D. Mall, Horton Ind., Ann Arbor, MI 
P. C. ~lanning, Dept. of the Army, Warren, MI 
M. D. Meller, General Thermodynamics, Oak Creek, WI 
J. R. Pharis, Touchstone Rlwy. Sply. & Mfg. Co., Jackson, TN 
R. F. Plantan, G & 0 Mfg. Co., New Haven, CT 
J. M. Pouder, Schwitzer, Indianapolis, IN 
S. G. Price, Hayden, Inc., Corona, CA 
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