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Foreword 
 
 
This Malaysian Standard was developed by the Working Group on Suspension System under 
the authority of the Industry Standards Committee on Road Vehicles. 
 
Compliance with a Malaysian Standard does not of itself confer immunity from legal obligations. 
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Introduction 
 
 
This Malaysian Standard is established to ensure safe and quality products with regards to 
suspension strut and telescopic shock absorbers.  
 
In order to completely validate the product before being introduced into the market, both 
component level as well as in combination as a system fitted to the vehicle need to be 
evaluated. 
 
This standard is specifically developed to ensure the mechanical strength of these components 
only, therefore it is recommended that the following Malaysian Standards be used in 
combination to ensure overall safe dynamic behaviour of the vehicle: 
 
a)  MS 1944: Part 1, Passenger cars - Test track for a severe lane-change manoeuvre -  

Part 1: Double lane-change;  
 

b)  MS 1944: Part 2, Passenger cars - Test track for a severe lane-change manoeuvre -  
Part 2: Obstacle avoidance; and  
 

c)  M S 1944: Part 3, Passenger cars - Test track for a severe lane-change manoeuvre -  
Part 3: Vehicle preparation prior to testing. 
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Road vehicles - Suspension strut and telescopic shock absorbers 
strength and durability 

 
 

1  Scope 
 
This Malaysian Standard specifies the strength and durability requirements for suspension strut 
and telescopic shock absorbers of M1 and N1 categories.  
 
NOTE.  Refer to MS 1822 for categories M1 and N1. 

 
 

2  Normative references 
 
The following normative references are indispensable for the application of this standard. For 
dated references, only the edition cited applies. For undated references, the latest edition of 
the normative reference (including any amendments) applies. 
 
JIS Z 2371, Methods of salt spray testing 
 
 

3  Terms and definitions 
 
For the purposes of this standard, the following terms and definitions apply. 
 
3.1  Suspension strut 
 
3.1.1  ABS sensor bracket 
 
An integral mounting bracket to mount the ABS sensor wire harness to the strut. 
 
3.1.2  brake hose bracket 
 
An integral mounting bracket to mount the brake hose to the strut. 
 
3.1.3  knuckle bracket 
 
A bracket used to mount the complete hub assembly with the strut. 
 
3.1.4  spring seat 
 
A supporting metal pan for the coil spring, normally welded, press fitted or can be a threaded 
collar mounted to the body of the strut. 
 
3.1.5  stabiliser bar bracket 
 
An integral mounting bracket to mount the stabiliser bar to the strut. 
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3.2   Telescopic shock absorber 
 
3.2.1  eye type mount  
 
A metal collar welded to the piston rod or body of shock absorber where rubber mounting is 
installed for the purpose of assembling the shock absorber to the vehicle. 
 
This type of mounting is known as ring or collar type. 
 
3.2.2  stud type mount 
 
A threaded metal rod welded to the piston rod or body of shock absorber where mounting parts 
are installed for the purpose of assembling the shock absorber to the vehicle. 
 
This type of mounting is known as end bolt type. 
 
3.2.3  U type mount  
 
U type metal bracket normally welded to the body of shock absorber for the purpose of 
assembling the shock absorber to the vehicle. 
 
This type of mounting is known as fork type. 
 
 

4  Segmentation of vehicles based on kerb weight 
 
Vehicles segmentation are based on kerb weight as specified in Table 1. 
 

Table 1.  Segmentation of vehicles 
 

Vehicle 
category 

Vehicle  
segmentation 

Description Kerb weight 
(kg) 

M1 A Small car < 1 000 

B Medium car 1 001 to 1 200 

C Large car 1 201 to 1 450 

D Large executive 1 451 to 1 750 

MPV-a Small Multi-Purpose Vehicle 
(MPV) 

< 1 200 

MPV-b Medium MPV 1 200 to 1 500 

MPV-c Large MPV > 1 501 

SUV Sport Utility Vehicles (SUV) 1 460 to 1 790 

N1 Pick up Separate frame chassis 
vehicles 

> 1 500  
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5  Requirements  
 
5.1  Welding strength for suspension strut 
 
Suspension strut for each vehicle segmentation shall fulfil the specified minimum welding 
strength as in Table 2. 
 

Table 2.  Welding strength for suspension strut  
 

 
Vehicle  

segmentation 

 
Spring 

seat 
force, 
min.  
(kN) 

 

 
Stabiliser 
bracket 
force, 
min. 
(kN) 

 

 
Brake 
hose 

bracket 
force, 
min. 
(kN) 

 

 
ABS 

sensor 
bracket 

force, min. 
(kN) 

 

 
Knuckle bracket 

force, min. 
(kN) 

 
Single 
bracket 

Double 
brackets 

A 19.6 14.7 9.8 9.8 29.4 19.6 

B 19.6 14.7 9.8 9.8 29.4 19.6 

C 19.6 14.7 9.8 9.8 58.8 29.4 

D 19.6 14.7 9.8 9.8 58.8 29.4 

MPV-a 19.6 14.7 9.8 9.8 29.4 19.6 

MPV-b 19.6 14.7 9.8 9.8 29.4 19.6 

MPV-c 19.6 14.7 9.8 9.8 - 29.4 

SUV 19.6 14.7 14.7 14.7 58.8 29.4 

Pick up 28 - - - - - 

NOTE. For pick up segment, shock absorber is using telescopic type without any bracket attachments. In 

some cases, spring seat may not be available. This segment is likely subjected to heavy duty usage. 

 
5.2  Welding strength for telescopic shock absorber 
 
Telescopic shock absorber for each vehicle segmentation shall fulfil the specified minimum 
welding strength as in Table 3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



MS 2613:2017 

4 © STANDARDS MALAYSIA 2017 - All rights reserved 

 
 
 
 

Table 3.  Welding strength (tensile and impact) for telescopic shock absorber 
 

Vehicle  
segmentation 

Welding tensile  
strength, F, min. 

(kN) 

Welding impact strength, F, min. 
(N.m) 

Eye type Stud type U type Eye type Stud type U type 

A 24.5 24.5 24.5 250 250 340 

B 24.5 24.5 24.5 250 250 340 

C 24.5 24.5 24.5 250 250 340 

D 24.5 24.5 24.5 250 250 340 

MPV-a 24.5 24.5 24.5 250 250 340 

MPV-b 24.5 24.5 24.5 250 250 340 

MPV-c 24.5 24.5 24.5 250 250 340 

SUV 29.4 24.5 29.4 290 290 340 

Pick up 29.4 24.5 29.4 290 290 - 

NOTES: 

 

1. The welding strength value can be applied to upper and bottom parts.  
 

2. 1 N.m = 1 Joule  

 
5.3  Surface treatment  
 
Materials used for surface treatment shall be free from substances of environmental concern 
(SOC) as listed below: 
 
a)  mercury; 
 
b)  lead; 
 
c)  hexavalent chromium; and 
 
d)  cadmium. 
 
5.4  Corrosion 
 
Coating and painting shall fulfil minimum of 300 h salt spray test. 
 
For judgement method, agreement between manufacturer and customer shall be consulted.  
 
5.5  Oil seal durability  
 
Suspension strut and telescopic shock absorber shall fulfil the specified requirements as in 
Table 4. 
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Table 4.  Oil seal durability test 
 

Vehicle 
category 

Minimum 
lateral side 

load, F  
(N) 

Stroke 
(mm) 

Piston 
velocity   

(m/s) 

Test 
cycles 

Evaluation criteria 

A and B 

 

1 700 (ST) 

150 (SA) 

± 25 0.3 1 x 106 a) Reduction rate of 
damping force at piston 
speed 0.3 m/s shall be 
25 % maximum both 
rebound and 
compression sides. 

 

b) No oil leakage, wear 
and internal parts/valves 
damage. 

C and D 
 

2 500 (ST) 

150 (SA) 

± 25 0.3 1 x 106 

MPV-a and 
MPV-b 

2 500 (ST) 

150 (SA) 

± 25 0.3 1 x 106 

MPV-c 2 900 (ST) 

150 (SA) 

± 25 0.3 1 x 106 

SUV and  
pick up 

2 900 (ST) 

150 (SA) 

± 25 0.3 1 x 106 

Key 
ST = Suspension strut 
SA = Telescopic shock absorber 

 
 

6  Test methods 
 
6.1  Welding strength for suspension strut 
 
6.1.1  The purpose of the test is to determine the strength of welding brackets and spring 
seat of suspension strut. 
 
6.1.2  Test procedure and recording of result 
 
The following test procedure and evaluation method are applicable to all items in Table 2 that 
are subjected to welding strength test. 
 
a) Mount the test piece to an appropriately design test jig which is able to apply load to the 

direction prescribed in Figures 1, 2, 3, 4, 5a and 5b. 
 
b) Apply the appropriate load, W, accordingly at the average speed rate 10 mm/min as shown 

in Figures 1, 2, 3, 4, 5a and 5b until the test piece deforms or breaks. Record the peak 
value achieved. 

 
c)  Evaluation of the test items shall be according to the values in the Table 2. 
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Shaded items are test jigs or fixtures. 
 

Figure 1.  Welding strength test for spring seat 
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Shaded items are test jigs or fixtures. 
 

Figure 2.  Welding strength test for stabiliser bracket 
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Shaded items are test jigs or fixtures. 

 
Figure 3.  Welding strength test for brake hose bracket 
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Shaded items are test jigs or fixtures. 

 
Figure 4.  Welding strength test for ABS bracket 
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Shaded items are test jigs or fixtures. 
 

Figure 5a.  Welding strength test for knuckle bracket (single type) 



MS 2613:2017 

© STANDARDS MALAYSIA 2017 - All rights reserved  11 

 
 
 
 

 
 

Shaded items are test jigs or fixtures. 
 

Figure 5b.  Welding strength test for knuckle bracket (double types) 
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6.2  Welding strength for telescopic shock absorber 
 
6.2.1  Tensile strength test 
 
The purpose of the test is to determine the tensile strength of welding for telescopic shock 
absorber. 
 
6.2.1.1  The following test procedure and evaluation method are applicable to all items in 
Table 3 that are subjected to welding tensile strength test. 
 
a) Mount the test piece to an appropriately design test jig (example as in Figure 8) which is 

able to apply the force along the direction prescribed in Figures 6, 7 and 8. 
 
b) Apply the appropriate force, F, accordingly as shown in Figures 6, 7 and 8 with a speed of 

50 mm/min until the test piece deforms or breaks. Record the test result achieved. 
 
c)  Evaluation of the test result shall be according to the values in Table 3. 
 

 
Figure 6.  Example of welding strength test for stud type mount 
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Figure 7.  Welding strength test for eye type mount 

 

 
 

Figure 8.  Welding strength test for U type mount 
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6.2.2  Impact strength test 
 
6.2.2.1  Izod impact testing principle is applied to determine the welding strength for 
telescopic shock absorber. 
 
NOTE. Details of the testing machine and method can be obtained in ASTM E23-12c. 
 
6.2.2.2  The impact force requirements shall refer to Table 3. However, setting methods 
depend on individual test machines and operators shall adjust accordingly to the machine 
manual. 
 
6.2.2.3  The following test procedure and evaluation method are applicable to all items that 
are subjected to welding impact strength test. 
 
a) Mount the test piece to an appropriately design test jig which is able to withstand the impact 

force, F, to the direction prescribed in Figures 9, 10 and 11. 
 
  The impact position shall be targeted at 50 % of the test piece length from welding area. 
 

NOTE. The reason 50 % is chosen because the telescopic shock absorber’s mounting (refer to stud, 
eye and U bracket) position on an actual vehicle is located at around the centre point. 

 
b) Record the test result achieved. 
 
c)  Evaluation of the test items shall be according to the values in Table 3. 
 
 

 
 

Figure 9.  Impact test for stud type mount  
 
 
 
 
 
 
 
 

Impact position shall be 50 % of 
the test piece length from welding 
area. 
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Figure 10.  Impact test for eye type mount 
 
 

 
 

Figure 11.  Impact test for U type mount 
 
6.3  Corrosion 
 
Salt spray test method shall be in accordance with JIS Z 2371. 
 
6.4  Oil seal durability test 
 
6.4.1  The purpose of the test is to determine the oil seal life span of strut and telescopic 
shock absorbers. 
 
6.4.2  The following test procedure and evaluation method are applicable to all items that are 
subjected to oil seal durability test. 
 
a) Measure and record the damping force before the oil seal endurance test as shown in 5.5.2. 
 
b)  Fit the upper part of test item on the equipment. 
 
c) Set the piston rod stroke to the middle position which is half of its piston rod length exposed 

from its body, L (refer to Figure 12). 
 

Impact position shall be 50 % of 
the test piece length from welding 
area 

Impact position shall be 50 % of 
the test piece length from welding 
area 
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d)  Fit the lower part. 
 
e)  Apply a constant lateral side load, F to the rod guide of test item according to Table 4. 
 

f) Adjust the temperature to be in the range of (70 ± 10) C. Cooling fan can be used to 
maintain constant temperature. 

 
g) Continuously test the test item up to the specified number of cycle as according to  

Table 4. 
 
h) Check and observe for any abnormal oil leakages at an interval of 50 000 cycles. The test 

shall be stopped if any abnormalities are observed. 
 
i) Measure and record damping force of test item after the completion of the oil seal 

endurance test as according to 5.5.2. 
 
j) Check and observe for any abnormal wear on the functional parts by disassembling and 

examining the item after the test. Refer Table 4 for evaluation criteria. 
 

 
Key 
 
L   centre of the working stroke 
 
F   lateral side load 
 

Figure 12.  Test equipment used for measuring the oil seal endurance  
 
6.4.3  Test equipment for damping force characteristics 
 
The test equipment shall have the construction to measure and record the damping force by 
exciting the lower end of the strut body and/or shock absorber with the upper end connected to 
a load cell (see Figure 13 for an example). 
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Figure 13.  Test equipment for damping force characteristics 
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