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HIGHWAY 
VEHICLE 

400 COMMONWEALTH DRIVE, WARRENDALE, PA i5096 PRACTICE 
Submitted for recognition as an American National Standard 

0 SOUND LEVEL FOR TRUCK CAB INTERIOR 

SAE 5336 

Issued June 1968 
Rev i sed Oc tober 1 988 

Superseding 5336 FEB87 

1. INTRODUCTION: 

This SAE Recommended Pract ice describes the equipment and procedure for  
determining the t r u c k  cab i n t e r i o r  sound l e v e l  over the upper h a l f  of the 
engine speed range. 
and does not inc lude const ruct ion and i n d u s t r i a l  machinery. 

This p r a c t i c e  appl ies t o  motor t rucks and t ruck- t rac to rs  

2. INSTRUMENTATION: 

The f o l l o w i n g  instrumentat ion s h a l l  be used: 

2.1 

2.1.1 

A sound l e v e l  m e t e r  which meets  the Type 1 or S1A requirements o f  American 
Nat ional  Standard, Spec i f i ca t ion  f o r  Sound Level Meters, S1.4-1983. 

As an a l t e r n a t i v e  t o  making d i r e c t  measurements us ing  a sound l e v e l  me te r ,  
a microphone or sound l e v e l  meter may be used w i t h  a data recorder and/or 
a graphic l e v e l  recorder or other  i n d i c a t i n g  instrument, provided t h a t  the 
sys tem used meets the requirements of  SAE 3184 AUG87, Qua l i f y ing  a Sound 
Data Acqu is i t ion  System. 

1 

2.2 A sound l e v e l  c a l i b r a t o r  accurate w i t h i n  k0.5 dB. (See 4.2.3.) 

2.3 An engine-speed tachometer accurate w i t h i n  +2% o f  f u l l  scale. 

2.4 An anemometer accurate t o  +lo% a t  19 km/h (12 mph). 

SAETechnical Board Rufes provide that: “This report is published by SAE to advance the state of technicaland engineering sciences. 
The use of this report is entirely voluntary, and its applicabilityand suitability for any particular use, including any patent infringement 
arising therefrom, isthe sole responsibility of the user.” 

SAE reviews each technical report at least every five years at which time it may be reaff irmed, 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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3336 SE@ Page 2 

3 .  

3.1 

3.2 

3 . 3  

3 . 4  

3 .5  

3.6 

3 . 9  

JEST-kROC.EDL!RE : 

The following procedure i s  t o  be used for the purpose of this SAE Recommended 
Practice: 

Establish a seat reference point at the intersection of the tangent lines to 
the predominant surfaces of the undeflected cushion and backrest at the 
lateral center of the seat (or intended operator location). Adjust the seat 
to the midpoint OP its horizontal and vertical travel. 

Locate the microphone, oriented vertically upward, at a point 740 mm (29 in) 
vertically above the seat reference point and 250 mm (10 in) laterally t o  
the right (to the left for right-hand drive vehicles) of  the seat reference 
psi nt. 
Position the driver so that his ear is reasonably aligned with, and 
approximately 150 mm (6 in) laterally from, the microphone. Seat adjustment 
may be made t o  meet this provision. 

Sound level tests may be conducted with o r  without a trailer or body o n  the 
vehicle. The configuration shall be recorded. 

The engine coolant shall be within the manufacturer's recommended operating 
temperature range during testing. 

Vehicle windows and vents shall be in the fully closed position with all 
accessories tioff." 

The tests shall be conducted on a smooth, dry concrete or asphalt road 
surface. Mo large sound-reflecting surfaces should be within 15 m (50 ft) 
of: the test vehicle. Wind speed should not exceed 19 km/h (12 mph). The 
test personnel should be aware that the direction o f  the wind relative t o  
the vehicle may have an influence on the measurement. 

Select a transmission and/or axle gear ratio so that approximately 80 km/h 
(58 mph) is obtalned a t  rated engine speed. "Rated engine speed" is defined 
as the engine speed at which the engine delivers "Rated Power", as defined 
In SAE 51349 JUN85, Engine Power Test Code - Spark Ignition and Diesel, as 
speclfied by the engine manufacturer. 

For each test run, accelerate the vehicle in the selected gear ratio of 
paragraph 3.6 at wide-open throttle from a beginning engine speed o f  
one-half rated engine speed up to rated engine speed. A minimum of  four 
test runs shall be made. 
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4. GENERAL COMMENTS: 

4.1 I t  i s  s t rong ly  recommended t h a t  t e c h n i c a l l y  q u a l i f i e d  personnel se lec t  the 
equipment, and t h a t  t e s t s  are conducted on ly  by persons t r a i n e d  i n  the 
current  techniques of  sound measurement. 

4.2 Proper use o f  a l l  t e s t  instrumentat ion i s  essent ia l  t o  ob ta in  v a l i d  
measurements. 
instrument manufacturer should be r e f e r r e d  t o  for  both recommended operat ion 
o f  the instrument and precautions t o  be observed. 
considered are: 

Operating manuals or other  l i t e r a t u r e  furn ished by the 

Spec i f i c  i t e m s  t o  be 

4.2.1 The e f f e c t s  o f  ambient weather condi t ions on the performance of  a l l  
instruments ( t h a t  i s ,  temperature, humidity, and barometric pressure). 

4.2.2 Proper s ignal  leve ls ,  terminat ing impedances, and cable lengths on 

4.2.3 Proper acoust ica l  c a l i b r a t i o n  procedure, t o  include the in f luence o f  

mult i - instrument measurement systems.  

extension cables, e t c .  F i e l d  c a l i b r a t i o n  s h a l l  be made immediately before 
and a f t e r  each t e s t  sequence. I n t e r n a l  c a l i b r a t i o n  means i s  acceptable 
for  f i e l d  use, provided the external  ca l  i b r a t i o n  i s  accomplished 
immediately before or a f t e r  f i e l d  use. 

4.2.4 The microphone sha l l  be supported i n  such a manner t h a t  mechanical 
v i b r a t i o n  w i l l  no t  in f luence the sound l e v e l  measurements. 

4.3 The sound l e v e l  o f  a d iesel  engine may be dependent on the f u e l ' s  cetane 
l e v e l .  A diesel  f u e l  w i t h  a cetane number between 42-50 i s  recommended. 
For gasol ine-fueled engines, a f u e l  grade consis tent  w i t h  the engine 
manufacturer 's recommendation should be used. 
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4.4 

4.5 

4.6  

I t  i s  recommended t h a t  the ambient teniperature be r'eported w i t h  the t e s t  
w a u l  t s  because ambient temperature may in f luence the measured sound 1 eve1 . 
If the r e l a t i o n s h i p  between t h e  measured sound l e v e l  and the ambient 
temperature i s  known, and the t e s t  r e s u l t s  a re  t o  be corrected t o  a 
reference ambient temper-ature, 25°C (77°F) i s  recommended as the reference 
ambient temperature. If the t e s t  r e s u l t  i s  corrected, i t  must be reported 
as a "corrected sound l e v e l "  a t  the reference ambient temperature of 25°C 
í79'F) 

For repented development t e s t s  where the r e l a t i v e  change i n  sound l e v e l  i s  a 
des i red quan t i t y ,  the p o s i t i o n  of: the microphone i n  the t ruck  cab, and the 
p o s i t i o n  o f  the driver- r e l a t i v e  t o  the microphone (see 3.1) should remain 
constant 

Road surfaces, such as those w i th  concrete j o i n t s ,  which add s i g n i f i c a n t  
noise, should be avoided. 

5 REFEREtCES.: 

5.1 SAE d184 AUG87, Q u a l i f y i n g  a Sound Data Acqu is i t i on  System. 

5.2 SAE 31349 3UN85, Engine Power T e s t  Code - Spark I g n i t i o n  and D i e s e l .  

5.3 A N S I  S1.4-1983, Spec i f i ca t ions  for Sound Level M e t e r s .  

5.4 IS0 5128 Acoustics, Measurement of Noise Ins ide  Motor Vehicle. 

5.5 T i t l e  49 CFR 393.94, Vehic le I n t e r i o r  Noise Levels. 

The phi (0) symbol i s  fo r  the convenience o f  the user i n  l o c a t i n g  areas where 
technical  rev i s ions  have been made t o  the previous issue o f  the repor t .  
symbol i s  next  t o  the r e p o r t  t i t l e ,  i t  ind ica tes  a complete r e v i s i o n  o f  the 
repo r t .  

If the 
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J336 OCT88 

RATIONALE 

I n  June, 968, the Vehicle Sound Level Committee approved the o r i g i n a l  t e s t  
procedure f o r  measuring the i n t e r i o r  sound l e v e l  o f  t ruck  cabs. 
l e v e l s  were recognized as a t ruck  parameter t h a t  needed t o  be quant i f ied .  

I n t e r  o r  sound 

The concept o f  t h i s  t e s t  procedure i s  t o  keep the t e s t  simple and not  
time-consuming, but  s t i  11 maintain repeatabi 1 i t y  and accuracy i n  the t e s t  
r e s u l t .  
h ighest noise l e v e l  over the engine speed range t y p i c a l l y  used, w i th  the engine 
a t  f u l l  power under accelerat ion condi t ions t h a t  are no t  f a r  from real-wor ld 
operat ion.  

The sound l e v e l  instrumentat ion spec i f ied  was selected i n  accordance w i th  A N S I  
S1.4 and SAE 3184 requirements. The anemometer and tachometer instrumentat ion 
was spec i f ied  w i th  what was f e l t  t o  be reasonable accuracy consis tent  w i th  other 
SAE noise t e s t  procedures. 

The r e s u l t  i s  intended t o  be a s ing le  number t h a t  i s  a measure o f  the 

The veh ic le  operat ion i s  intended t o  be s t ra ight forward and repeatable. Gear 
se lec t i on  i s  intended t o  represent on-highway acce le ra t ion  condi t ions.  Fu1 1 
t h r o t t l e  accelerat ion t e s t s  are used t o  produce a maximum sound leve l  cond i t ion  
i n  the t ruck  cab, However, a search o f  a l l  operat ing condi t ions t h a t  could 
produce the maximum sound leve l  i s  not  what i s  desired here. 
ambient t e s t  condi t ions and general comments are intended t o  improve 
repeatabi 1 i t y ,  but  s t i  11 a l  low f l e x i b i  1 i t y .  Cautions are given f o r -  several areas 
(wind d i r e c t i o n  and road surface) where the in f luence on r e s u l t s  cannot be 
def ined yet. To improve r e p e a t a b i l i t y ,  con t ro l s  on wind speed, microphone 
loca t ion ,  driver-to-microphone loca t ion ,  engine coolant temperature, f u e l ,  window 
pos i t i on ,  and vent p o s i t i o n  are speci f ied.  

The- tes t  s i t e ,  

A-weighted sound l e v e l s  are spec i f ied  as the measured r e s u l t .  
t o  s a t i s f y  the needs o f  the indus t ry  and yet keep the data analys is  simple. 
resu l tan t  sound l e v e l  i s  the average o f  a t  l eas t  f ou r  t e s t  runs. This 
requirement w i  11 improve measurement repeatabi 1 i t y .  

This was s e l e c t e d  
The 

The e f f e c t  o f  ambient temperature on the sound l e v e l  r e s u l t  cannot be predic ted 
by a general r e l a t i o n s h i p  f o r  a l l  vehic les.  However, the e f f e c t  needs t o  be 
recognized because f o r  some vehic les,  t y p i c a l l y  w i th  a i r - t o - a i r  in te rcoo led  
engines, the r e p e a t a b i l i t y  o f  the t e s t  would be unacceptable as ambient 
temperature var ied.  
l e v e l  f o r  a 33°C (60°F) change i n  ambient temperature f o r  repeated t e s t s  on the 
same vehic le .  
f u t u r e  understanding o f  the e f f e c t s  o f  ambient temperature. 
temperature i s  recommended so t h a t  everyone w i l l  co r rec t  the same sound l e v e l  
data t o  the  same r e s u l t .  
be consis tent  w i th  SAE engine performance t e s t  procedures and w i th  engine exhaust 
emission t e s t  procedures. 
l e v e l  and ambient temperature, f o r  a spec i f i c  vehic le ,  cannot be accomplished i n  
t h i s  procedure, and i s  there for  l e f t  t o  the i nd i v idua l  co r rec t i ng  the data. 

The attached graph demonstrates a 3 dB(A) change i n  sound 

Recording ambient temperature w i th  the t e s t  data w i l l  a i d  the 

A reference temperature o f  25°C (77°F) was selected t o  

A reference 

The establ ishment o f  a r e l a t i o n s h i p  between sound 
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