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FOREWORD 
 
 
This Malaysian Standard was developed by the Technical Committee on Petroleum 
Lubricants under the authority of the Industry Standards Committee on Petroleum and Gas. 
 
This Malaysian Standard is the second revision of MS 1077: Part 5, Method of test for brake 
fluids - Part 5: Corrosion 
 
Major modifications in this revision are as follows:  
 
a)  non-referee reagent water has been referred to ASTM D 1193 in subclause 5.6; 
 
b)  MS 1077-2 has been referred for the humidification of brake fluids in subclause 7.1;  
 
c)  incorporation of Annex A on “standard corrosion test strips”; and 
 
d) incorporation of Annex B on “properties of rubber compound for standard SAE SBR WC 

cups for testing SAE motor brake fluids”. 
 
MS 1077 consists of the following parts, under the general title Brake fluids - Test method: 
 
Part 1: Equilibrium reflux boiling point (ERBP)  
 
Part 2: Wet equilibrium reflux boiling point (Wet ERBP)  
 
Part 3: pH value  
 
Part 4: Fluid stability  
 
Part 5: Corrosion  
 
Part 6: Fluidity and appearance at low temperature  
 
Part 8: Water tolerance  
 
Part 9: Compatibility  
 
Part 10: Resistance oxidation  
 
Part 11: Effects on SAE SBR WC cups 
 
Part 12: Stroking properties  
 
This Malaysian Standard cancels and replaces MS 1077: Part 5:2003. 
 
Compliance with a Malaysian Standard does not of itself confer immunity from legal 
obligations. 
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Brake fluids - Test method - Part 5: Corrosion 
(Second revision) 

 
 
1  Scope 
 
This Malaysian Standard describes a method for evaluating the corrosiveness of motor 
vehicle brake fluid by running duplicate samples. 
 
 
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 references (including any amendments) applies. 
 
MS 1077-2, Brake fluids - Test method - Part 2: Wet equilibrium reflux boiling point (Wet 
ERBP) 
 
MS 119:2012, Brake fluids - Motor vehicle - Specification 
 
ASTM D 395, Standard test methods for rubber property - Compression set 
 
ASTM D 412, Standard test methods for vulcanized rubber and thermoplastic elastomers - 
Tension 
 
ASTM D 746, Standard test method for brittleness temperature of plastics and elastomers by 
impact 
 
ASTM D 865, Standard test method for rubber - Deterioration by heating in air (test tube 
enclosure) 
 
ASTM D 1193, Standard specifications for reagent water 
 
ASTM D 1415, Standard test method for rubber property - International hardness 
 
ASTM D 2240, Standard test method for rubber property - Durometer hardness 
 
ASTM D 2440, Standard test method for assay of organic peroxides 
 
ASTM D 3185, Standard test methods for rubber-evaluation of SBR (styrene-butadiene 
rubber) including mixtures with oil 
 
 
3  Summary of procedure 
 
Six specified metal corrosion test strips are polished, cleaned and weighed then assembled 
as described. Assembly is placed on a standard wheel cylinder cup in a corrosion test jar, 
immersed in the water-wet brake fluid capped and placed in an oven at 100 °C for 120 h. 
Upon removal and cooling, the strips, fluids and cups are examined and tested. 
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4  Apparatus 
 
4.1   Balance, an analytical balance having a minimum capacity of 50 g and capable of 
weighing to the nearest 0.1 mg. 
 
4.2   Dessicators, containing silica gel or other suitable desiccant. 
 
4.3   Oven, gravity convection oven capable of maintaining the desired set point within 2 °C. 
 
4.4   Micrometer, a machinist's micrometer 25 mm to 50 mm capacity, or an optical 
comparator, capable of measuring the diameter of the Society of Automotive Engineers (SAE) 
styrene-butadiene rubber (SBR) wheel cylinder (WC) cups to the nearest 0.02 mm. 
 
 
5  Materials 
 
5.1   Corrosion test strips 
 
Two sets of strips from each of the metals listed in Annex A. Each strip shall be approximately 
8 cm long, 1.3 cm wide, not more than 0.6 cm thick, and have a surface area of (25 ± 5) cm2 

and a hole 4 mm to 5 mm in diameter on the centreline about 6 mm from one end. The hole 
shall be clean and free from burrs. Tinned iron strips shall be unused. Other strips if used, 
shall not be employed if they cannot be polished to a high finish. 
 
5.2   Standard SAE SBR WC cups 
 
Two unused standard SAE SBR WC cups are required. SAE SBR WC cups for testing motor 
vehicle brake fluids shall be manufactured using the formulation in Table 1. 
 

Table 1.  Formulation of rubber compound 
 

Ingredient Parts by weight 
SBR type 1503a 

 
Oil furnace black (NBS 378) 
 
Zinc oxide (NBS 370) 
 
Sulphur (NBS 371) 
 
Stearic acid (NBS 372) 
 
n-tertiary butyl-2- benzothiazole sulfenamide (NBS 384) 
 
Symmetrical-dibetanaphthyl-p-phenylenediamine 
 
Dicumyl peroxide (40 % on precipitated CaCO3)b 
 

100 
 

40 
 
5 
 

0.25 
 
1 
 
1 
 

1.5 
 

4.5 
 

Total 153.25 
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Table 1.  Formulation of rubber compound (continued) 
 

NOTE.  The ingredients labelled (NBS) should have properties identical with those supplied.  
a  Philprene 1503 has been found suitable. 
 
b  Use only within 90 days of manufacture and store at temperature below 27 °C. 

 
Compounding, vulcanisation, physical properties, size of the finished cups and other details 
shall be as specified in Annex B. The cups shall be used in testing brake fluids either within   
6 months from date of manufacture when stored at room temperature below 30 °C or within 
36 months from date of manufacture when stored at temperatures below -15 °C. After 
removal of cups from refrigeration they shall be conditioned base down on a flat surface for at 
least 12 h at room temperature in order to allow cups to reach their true configuration before 
measurement. 
 
To wash SAE SBR WC cups before and after tests, the following washing fluid types are 
used: 
 
a) ethanol: 95 % (190 proof) ethyl alcohol, United State Pharmacopeia (USP), American 

Chemical Society (ACS), or equivalent; and 
 
b) iso-propanol: ACS or reagent grade. 
 
5.3   Corrosion test jars and lids 
 
Two screw top straight sided round glass jars, each having a capacity of approximately      
475 ml and inner dimensions of approximately 100 mm in height and 75 mm in diameter, and 
a tinned steel lid (no insert or organic coating) vented with a hole (0.8 ± 0.1) mm             
(0.031 ± 0.04) inch in diameter (No. 68 drill). 
 
5.4   Machine screws and nuts 
 
Clean, rust and oil-free uncoated mild steel round or fillister head machine screws size 6 or  
8-32 uncoated mild steel (UNC)-Class 2A 5/8 or 3/4 inch long (or equivalent metric sizes), 
and matching uncoated nuts. 
 
5.5 Supplies for polishing strips 
 
Waterproof silicon carbide paper grit no. 320 A, grade 00 steel wool, lint-free polishing cloth. 
 
5.6   Distilled water  
 
Non-referee reagent water as specified in ASTM D 1193 or water of equal purity.  
 
5.7   Ethanol 
 
95 % (190 proof) ethyl alcohol, United State Pharmacopeia (USP), American Chemical 
Society (ACS), or equivalent. 
 
5.8   Iso-propanol 
 
ACS or reagent grade. 
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6  Preparation 
 
6.1   Corrosion test strips 
 
Except for the tinned iron strips, abrade corrosion test strips on all surface areas with silicon 
carbide paper wet with ethanol [iso-propanol when testing DOT 5 silicone based brake fluid 
(SBBF) fluids] until all surface scratches, cuts and pits are removed. Use a new piece of 
paper for each different type of metal. Polish the strips with the 00 grade steel wool. Wash all 
strips, including the tinned iron and the assembly hardware, with ethanol (iso-propanol when 
testing DOT 5 SBBF fluids); dry the strips and assembly hardware with a clean lint free cloth 
or use filtered compressed air and place the strips and hardware in a dessicator containing 
silica gel or other suitable desiccant for at least 1 h. Handle the strips with forceps after 
polishing.  
 
Weigh and record the weight of each strip to the nearest 0.1 mg. Assemble the strips on a 
clean dry machine screw, with matching plain nut, in the order of tinned iron, steel, aluminium, 
cast iron, brass, and copper. Bend the strips, other than the cast iron, so that there is a 
separation of (3 ± 0.5) mm between adjacent strips for a distance of about 5 cm (2 inch) from 
the free end of the strips (see Figure 1). Tighten the screw on each test strip assembly so that 
the strips are in electrolytic contact, and can be lifted by either of the outer strips (tinned iron 
or copper) without any of the strips moving relative to the others when held horizontally. 
Immerse the strip assemblies in 90 % ethyl alcohol. Dry with dried filtered compressed air, 
then desiccate for at least 1 h before use. 
 
6.2   Standard SAE SBR WC cups  
 
Measure the base diameters of the two standard SAE SBR WC cups, using an optical 
comparator or micrometer, to the nearest 0.02 mm along the centre line of the SAE and 
rubber-type identifications and at right angles to the centre line. Take the measurements at 
least 0.4 mm above the bottom edge and parallel to the base of the cup. Discard any cup if 
the two measured diameters differ by more than 0.08 mm. Average the two readings on each 
cup. Determine the hardness of the cups according to Annex C. 
 
 
7  Procedure 
 
7.1   Rinse the cups in ethanol (iso-propanol when testing DOT 5 SBBF fluids) for not more 
than 30 s and wipe dry with a clean lint free cloth. Place one cup with lip edge facing up, in 
each jar. Insert a metal strip assembly inside each cup with the fastened end down and the 
free end extending upward (see Figure 2). When testing break fluids, except DOT 5 SBBF, 
mix 760 ml of brake fluid with 40 ml of distilled water. When testing DOT 5 SBBF’s, humidify 
800 ml of brake fluid as in MS 1077-2, eliminating determination of the equilibrium reflux 
boiling point (ERBP).  
 
7.2   Using this water-wet mixture cover each strip assembly to a minimum depth of 10 mm 
above the tops of the strips. Tighten the lids and place the jars for (120 ± 2) h in an oven 
maintained at (100 ± 2) °C. Allow the jars to cool at (23 ± 5) °C for 60 min to 90 min. 
Immediately remove the strips from the jars using forceps, agitating the strip assembly in the 
fluid to remove loose adhering sediment. Examine the test strips and jars for adhering 
crystalline deposits. Disassemble the metal strips, and remove adhering fluid by flushing with 
water; clean each strip by wiping with a clean cloth wetted with ethanol (iso-propanol when 
testing DOT 5 SBBF fluids). Examine the strips for evidence of corrosion and pitting. 
Disregard staining or discolouration.  
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Place the strips in a dessicator containing silica gel or other suitable desiccant maintained at 
(23 ± 5) °C for at least 1 h. Weigh each strip to the nearest 0.1 mg. Determine the change in 
weight of each metal strip. Average the results for the two strips of each type of metal. 
Immediately following the cooling period, remove the cups from the jars with forceps. Remove 
loose adhering sediment by agitation of the cups in the mixture. Rinse the cups in ethanol 
(iso-propanol when testing DOT 5 SBBF fluids) and air-dry. Examine the cups for evidence of 
sloughing, blisters, and other forms of disintegration. Measure the base diameter and 
hardness of each cup within 15 min after removal from the mixture. Examine the mixture for 
gelling. Agitate the mixture to suspend and uniformly disperse sediment. From each jar, 
transfer a 100 ml portion of the mixture to a cone-shaped centrifuge tube. Determine the 
percent sediment after centrifuging as described in Annex D of this standard. Measure the pH 
value of the mixture accordingly. 
 
7.3   Calculation 
 
7.3.1  Measure the area of each type of test strip to the nearest square centimetre. Divide 
the average change in mass for each type by the area of that type. 
 
7.3.2  Noted other data and evaluation indicating compliance with 5.5 of MS 119:2012. In 
the event of a marginal pass on inspection by attributes, or of a failure in one of the 
duplicates, run another set of duplicate samples. Both repeat samples shall meet all 
requirements in 5.5 of MS 119:2012. 
 

 
 

Figure 1.  Corrosion strip assembly 
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Figure 2.  Corrosion test apparatus 
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Annex A 
(normative) 

 
 

Standard corrosion test strips 
 
 

The requirement of the corrosion test strips shall be as follows: 
 

Table A1.  Corrosion test strips 
 

Corrosion 
test strips 

Material 
specification 

General material data Dimension Surface 
requirements 

Tinned iron 
RM-6a 

ASTM A 624 
Federal 
Specification 
QQ-T-425A 

SR tin plate electrolytic, 
bright: No. 25, type MR 
Temper 3, base weight 38.56 
kg.  
Ferrostand and DOS oil 

Approximately 8 cm long, 
1.3 cm wide. Thickness 
as purchased. Surface 
area: (25 ± 5) cm2 

As sheared, clean 
and uniform 
tinning. 

Steel 
RM-7 
 

SAE 1018 Low carbon sheet. Cold 
rolled. Hardness: 40 HB - 72 
HB 

Approximately 8 cm long, 
1.3 cm wide. Thickness 
approximately 0.2 cm. 
Surface area: (25 ± 5) cm2 

Edges machine to 
remove shearing 
marks. Clean 
uniform surfaces. 

Aluminium 
RM-8 

SAE AA 2024 Wrought aluminium alloy 
Temper T3 
Hardness: 75 RB typical  
 

Approximately 8 cm long, 
1.3 cm wide. Thickness 
approximately 0.2 cm. 
Surface area: (25 ± 5) cm2 

Edges machine to 
remove shearing 
marks. Clean 
uniform surfaces. 

Cast iron 
RM-9 

SAE G 3000 Soft automotive cast. Shall 
be free from shrinkage 
cavities porosity or any other 
defects detrimental to 
specification use of material. 
Hardness: 86 HB - 98 HB. 

Approximately 8 cm long, 
1.3 cm wide. Thickness 
approximately 0.4 cm. 
Surface area: (25 ± 5) cm2 

Surface grind four 
sides to dimension 
using a No. 80 
Aluminium wheel. 
Clean uniform 
surface. 

Brass 
RM-10 

SAE CA260 Wrought alloy-yellow brass. 
Rolled sheet or strip, half 
hard temper. Hardness: 57 
HB - 74 HB. 

Approximately 8 cm long, 
1.3 cm wide. Thickness 
approximately 0.2 cm. 
Surface area: (25 ± 5) cm2 

Edges machine to 
remove shearing 
marks. Clean 
uniform surfaces. 

Copper 
RM-11 

SAE CA 114 Cold rolled copper sheet or 
strip, half hard temper. 
Hardness: 35 HB - 56 HB.  

Approximately 8 cm long, 
1.3 cm wide. Thickness 
approximately 0.2 cm. 
Surface area: (25 ± 5) cm2 

Edges machine to 
remove shearing 
marks. Clean 
uniform surfaces. 

 
NOTES: 
 
1.  Drill hole between 4 mm and 5 mm in diameter and approximately 6 mm from one end of each strip.  Holes to 
be cleaned and free from burrs.  
 
2.  Hardness ranges are commercial for the designated metals.  Hardness is not specified for the tinned iron 
because it is not considered a practical requirement. 
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Annex B 
(normative) 

 
 

Properties of rubber compound for standard SAE SBR WC cups for 
testing SAE motor brake fluids 

 
 
B1  Procedure of mixing rubber compound  
 
The rubber compound shall be mixed in accordance with the procedure given in ASTM D 
3185 formula 2B. 
 
 
B2 Properties of rubber compound  
 
Vulcanise cured for 12 min at 180 °C by the procedure described in ASTM D 3185 shall meet 
the requirements in Table C1. 
 

Table C1.  Requirements of rubber compound 
 

Properties Requirement ASTM method 
Hardness  (63 ± 3) IRHD D 1415 or D 2240 
Tensile strength 175 kg/cm2 D 412 
Ultimate elongation 350 % min. D 412 
Tensile strength after 70 h at 125 °C 30 % decrease max. D 865 

 
Ultimate elongation after 70 h at 125 °C 50 % decrease max. 

 
D 865 
 

Hardness after 70 h at 125 °C 0 IRHD to 10 IRHD 
increase 
 

D 865 
 

Compression set after 22 h at 125 °C 15 % to 20 % 
 

D 395 (method B) 
 

Brittleness temperature -40 °C max. D 746 
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Annex C 
(normative) 

 
 

Measuring the hardness of SAE SBR WC cups 
 
 
C1  Principle 
Hardness measurements on SAE SBR WC cups and master cylinder primary cups shall be 
made by using the following apparatus and procedure. 
 
 
C2  Apparatus 
 
C2.1  Anvil, a rubber anvil having a flat circular top (20 ± 1) mm in diameter, a thickness of 
at least 9 mm and hardness within 5 IRHDs of the SAE SBR WC test cup. 
 
C2.2  Hardness tester, meeting the requirements for the standard instrument as described 
in ASTM D 1415 or ASTM D 2240 and graduated directly in IRHD units. 
 
 
C3  Procedure 
 
Make hardness measurements at (23 ± 2) °C. Equilibrate the tester and anvils at this 
temperature prior to use. Centre brake cups lip side down on an anvil of appropriate 
hardness. Following the manufacturer's operating instructions for the hardness tester, make 
one measurement at each of four points 6 mm from the centre of the cup and spaced 90° 
apart. Average the four values and round off to the nearest IRHD. 
 
 
 
 
 
 
 
 
 
 
 
 



MS 1077-5:2012 

© STANDARDS MALAYSIA 2012 - All rights reserved 10 

 
 
 
 

Annex D 
(normative) 

 
 

Measurement of sediment by centrifuging 
 
 
The amount of sediment in the test fluid shall be determined by the following procedure. 
 
 
D1  Apparatus 
 
D1.1  Centrifuge tube 
 
Cone-shaped centrifuge tubes conforming to the dimensions given in Figure D1 and made of 
thoroughly annealed glass. The graduations shall be numbered as shown in Figure D1, and 
shall be clear and distinct. Scale-error tolerances and smallest of graduations between 
various calibration marks are given in Table D1 and apply to calibrations made with air-free 
water at 20 °C. 
 

Table D1.  Calibration tolerance for 8 inch (203 ml) centrifuge tube 
 

Range 
(ml) 

Subdivision 
(ml) 

Volume tolerance 
(ml) 

0 to 0.1 

Above 0.1 to 0.3 

Above 0.3 to 0.5 

Above 0.5 to 1 

Above 1 to 2 

Above 2 to 3 

Above 3 to 5 

Above 5 to 10 

Above 10 to 25 

Above 25 to 100 

0.05 

0.05 

0.05 

0.10 

0.10 

0.20 

0.5 

1 

5 

25 

± 0.02 

± 0.03 

± 0.05 

± 0.05 

± 0.10 

± 0.10 

± 0.20 

± 0.50 

± 1.00 

± 1.00 

 
D1.2   Centrifuge 
 
A centrifuge capable of whirling two or more filled centrifuge tubes at a speed which can be 
controlled to give a relative centrifugal force (r.c.f.) between 600 and 700 at the tip of the 
tubes. The revolving head, trunnion rings, and trunnion cups, including the rubber cushion, 
shall withstand the maximum centrifugal force capable of being delivered by the power 
source. The trunnion cups and cushions shall firmly support the tubes when the centrifuge is 
in motion. Calculate the speed of the rotating head using this equation: 
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r.p.m. = 265  
r.c.f. x 25.4

 
d

 

 
where, 
 
r.c.f. is the relative centrifugal force; and 
 
d is the diameter of swing, measured between tips of opposite tubes when in rotating 

position, expressed in millimetres (mm). 
 

Table D2 shows the relationship between diameter, swing, relative centrifugal force (r.c.f.), 
and revolutions per minute (r.p.m.). 
 

Table D2.  Rotation speeds for centrifuges of various diameters 
 

Diameter of swing  
(mm)a 

r.p.m.  
at  

600 r.c.f. 

r.p.m.  
at  

700 r.c.f. 

483 

508 

533 

559 

1 490 

1 450 

1 420 

1 390 

1 610 

1 570 

1 530 

1 500 
a   Measured in millimetres between tips of opposite tubes when in rotating position. 

 
 
D2  Procedure 
 
Balance the corked centrifuge tubes with their respective trunnion cups in pairs by weight on 
a scale, according to the centrifuge manufacturer's instructions, and place them on opposite 
sides of the centrifuge head. Use a dummy assembly when one sample is tested. Then whirl 
them for 10 min, at a rate sufficient to produce a r.c.f. between 600 and 700 at the tips of the 
whirling tubes. Repeat until the volume of sediment in each tube remains constant for three 
consecutive readings. 
 
 
D3  Calculation 
 
Read the volume of the solid sediment at the bottom of the centrifuge tube and report the per 
cent sediment by volume. Where replicate determinations are specified, report the average 
value. 
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Figure B1.  8 inch (203 ml) centrifuge tube 
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