
Technical Bulletin SPECIALTY POLYMERS

High-Performance Polymers Withstand New 
ATF ULV25 Fluid in Transmission Applications
Solvay Specialty Polymers offers a broad range of 
high-performance plastics with a proven track record of 
replacing metal in demanding transmission applications 
such as thrust washers, thrust bearings, needle bearing 
replacement rings, check balls and seal rings. Along with 
their strong mechanical and thermal capabilities, Solvay’s 
materials are well-known for their exceptional chemical 
resistance to a range of strong acids, bases, organics, 
fluids and other chemicals. 

Recently, Solvay conducted a study to assess the 
compatibility of several high-performance polymers with  
Ford’s ultra-low viscosity 25 (ULV25) automatic transmission 
fluid (ATF), Spec #WSS-M2C949-A, a free-flowing 
transmission fluid that enables transmissions to operate 
more efficiently. Materials testing included the Amodel® 
polyphthalamide (PPA), Torlon® polyamide-imide (PAI),  
and KetaSpire® polyetheretherketone (PEEK) grades  
listed in Table 1.

Table 1: Specialty Polymers tested for ATF ULV25 
compatibility

Grade Properties

Torlon® 4203 High-strength grade, unfilled

Torlon® 4275 Wear-resistant grade, designed  
for high speeds

Torlon® 4301 Wear-resistant grade, high 
compressive strength

KetaSpire® KT-880 SL30 Wear-resistant grade, high melt  
flow, dry and lubricated

Amodel® A-1133 HS BK 324 33 % glass fiber, heat stabilized 

Amodel® AT-6130 HS NT 30 % glass fiber, toughened

Procedures for Immersion Test
ISO tensile bar samples and ASTM compression blocks 
were molded using Solvay’s recommended processing 
guidelines and best molding practices. Tensile bars were 
pre-drilled with a hole in one bar tab end and strung 
together with stainless steel wire with individual bars 
separated by a stainless steel washer. This  allowed 
for fluid flow between each bar. Perforated stainless 
steel sheet was fabricated into a holding cage for each 
compression block.

Sample bundles were placed into a pressure  
vessel and fluid was added to cover the samples.  
The vessel was sealed, purged with a nitrogen blanket 
and heated to 150 °C (302 °F). At prescribed intervals  
(500, 1,000 and 1,500 hours), the vessel was allowed  
to cool to room temperature where upon sample bundles 
were removed for measurements and mechanical testing. 
Measurements made of a 5-bar sample set included 
weight, thickness, and width. Measured sample sets 
were placed back into the vessel for future measurements 
throughout the immersion conditioning. The vessel was 
then sealed, nitrogen purged and placed back into the 
oven until the next pull cycle. 

Tensile bars and blocks were cleaned of residual oil with 
paper towels and sealed in aluminum foil-lined pouches. 
Samples were tested at room temperature per ISO 527 
for tensile properties, ISO 178 for flexural properties, and 
ASTM D695 for compression properties.  
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Figure 1: Compression modulus
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Figure 2: Compression stress
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Figure 3: Flexural strength
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Figure 4: Tensile elongation
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Figure 5: Tensile modulus
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Figure 5: Tensile strength

250

200

150

100

50

0

Te
n

si
le

 s
tr

en
g

th
 [ 

M
P

a 
]

Torlon® 4203 Torlon® 4275 Torlon® 4301 KetaSpire® KT-880
SL30

Amodel® A-1133
HS BK 324

Amodel® AT-6130
HS NT

Hours
0
500
1,000
1,500



Safety Data Sheets (SDS) are available by emailing us or contacting your sales representative. Always consult the appropriate SDS before using 
any of our products. Neither Solvay Specialty Polymers nor any of its affiliates makes any warranty, express or implied, including merchantability 
or fitness for use, or accepts any liability in connection with this product, related information or its use. Some applications of which Solvay’s 
products may be proposed to be used are regulated or restricted by applicable laws and regulations or by national or international standards 
and in some cases by Solvay’s recommendation, including applications of food/feed, water treatment, medical, pharmaceuticals, and personal 
care. Only products designated as part of the Solviva® family of biomaterials may be considered as candidates for use in implantable medical 
devices. The user alone must finally determine suitability of any information or products for any contemplated use in compliance with applicable 
law, the manner of use and whether any patents are infringed. The information and the products are for use by technically skilled persons at 
their own discretion and risk and does not relate to the use of this product in combination with any other substance or any other process. 
This is not a license under any patent or other proprietary right. All trademarks and registered trademarks are property of the companies that 
comprise Solvay Group or their respective owners. 
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Experiment Results
Several mechanical properties were measured and 
compared to the starting control for each material. Both 
Torlon® PAI and KetaSpire® PEEK exhibited excellent 
chemical resistance to the ATF ULV25 fluid across these 
property measurement tests. In the same experiment, 
Amodel® A-1133 HS BK 324 and Amodel® AT-6130 HS NT 
were mildly affected, showing a loss in tensile strength 
of approximately 16 % at 1,500 hrs and about 10 % at 
1,000 hours. This loss appears to taper off as the test 
progressed. A similar trend is observed in flexural  
strength at about 14 % for Amodel® A-1133 HS BK 324 at 
1,500 hours and about 16 % for Amodel® AT-6130 HS NT  
at 1,000 hours. Compression stress appears to have 
minimal change throughout the duration of the test.

Conclusions
It is widely known that PAI and PEEK materials provide 
excellent chemical resistance due to their polymer 
composition, making them an excellent fit in transmission 
applications such as seal rings, check balls, fork shift 
levers, pads and thrust washers. Similarly, PPA’s high 
retention of mechanical properties is due to the aromatic 
nature of the resin, giving it a boost over conventional 
polyamide for use in solenoids and sensors. Based on 
the testing, all three of these high-performance polymers 
show strong compatibility to Ford’s new automatic 
transmission fluid, ATF ULV25, and are expected to meet 
the requirements of leading automakers in the future.


