
Independent third-party test results  
Performance of clear engineered polymers and glass

Up to the challenge
Durability, clarity, impact resistance, and other properties have  
contributed to the great success of Eastman Tritan™ copolyester in 
durables and housewares applications. Before 2013, these performance 
attributes had not been evaluated together in independent  
third-party tests. 

Eastman contracted an independent third-party laboratory (Bureau 
Veritas Consumer Product Services, Inc.) to apply scientific methods in 
evaluating key performance characteristics in popular materials used  
in food contact applications.

• Dishwasher durability

• Staining

• Clarity

• Drop impact strength

• Uniformity (dimensional and mass) 
 
Mugs were injection molded from each test polymer for all tests except 
clarity and mass. Glass samples were purchased to be similar in shape, 
thickness, and quality. Clarity and mass testing utilized a 4" x 4" x 1/8"  
plaque of each material.

Materials tested

•  Three formulations of  
Eastman Tritan™ copolyester
– TX1001
– TX1501HF
– TX2001

• Polycarbonate (PC)

• Clarified polypropylene (CPP)

• Styrene acrylonitrile (SAN)

•  Methyl methacrylate butadiene  
styrene (MBS)

• Acrylic 

• Methyl methacrylate styrene (MS)

•  Transparent acrylonitrile butadiene  
styrene (TABS) 

• Glass 

How tough is tough? How clear is clear?  
How durable is durable?



Test 1: Residential dishwasher durability

The combination of heat, water, and cleansers turns a dishwasher into a torture chamber for 
housewares—degrading plastics and shortening product life. In this test, 6 mugs molded from  
each material were tested through 125 dishwasher cycles (heavy wash, high-temp heat dry). 

Samples were assessed for changes and deformation and photographed following cycle intervals  
0, 10, 25, 50, 75, 100, and 125. Samples were randomly placed in the top or bottom racks after  
each assessment interval. 

Material Performance results

Tritan TX1001
“No change” or “Lime scale” through 125 cycles; 2 mugs on bottom rack 
exhibited bubbles at cycle 10 with lime scale thereafter.

Tritan TX1501HF No change or Lime scale through 125 cycles 

Tritan TX2001 No change or Lime scale through 125 cycles 

PC
Samples exhibited crazing and lime scale at cycles 10 and 25; fracture and 
cracking at cycle 50; final two samples fractured at cycle 100.

CPP No change or Lime scale; slight deformation at cycle 125

SAN
Lime scale and some crazing at cycle 25; handle deformation in one sample at 
cycle 50 and scuffing in 2/3 of samples at cycle 125

MBS Lime scale and slight deformation in all bottom rack mugs at cycle 75

Acrylic Lime scale and widespread crazing at cycle 50

MS
Lime scale and widespread hazing at cycle 50; upper rack deformation  
at cycle 75

TABS No change or Lime scale through 125 cycles

Glass No change or Lime scale through 125 cycles

Summary of results

For full results and testing protocols, contact your Eastman technical or sales representative. 

Test 2: Stain resistance

In this test, mugs half full of spaghetti sauce 
were placed in a microwave for two minutes  
at the highest setting. Following microwave, 
each mug was emptied and washed for  
one cycle in a residential dishwasher before 
being evaluated by a panel of judges who 
described their stains using a 1-to-5 scale  
(1 = severe staining; 5 = no staining).

Material Panel rating 

Tritan TX1001 4

Tritan TX1501HF 4

Tritan TX2001 4 

PC 5

CPP 2.3

SAN 5

MBS 1.3

Acrylic 5

MS 1.7

TABS 3.7

Glass 5

For full results and testing protocols, contact your 
Eastman technical or sales representative. 

Summary of results



Test 3: Clarity

“Clarity” in housewares and durables is usually a subjective and inexact visual observation about a  
clear material’s ability to transmit light with low haze and true color. Objective third-party testing  
helps quantify this property by using scientific methods—ASTM D10003, Method B for measuring  
transmittance and haze; L*, a*, b* scales for spectral analysis of color space readings.

Material 
Average percent transmittance 

(higher percent = greater clarity)
Average percent haze

(lower haze = greater clarity)

Tritan TX1001 90.17 0.72

Tritan TX1501HF 90.49 0.51

Tritan TX2001 90.06 0.48

PC 88.25 0.57

CPP 77.14 40.21

SAN 86.16 0.49

MBS 88.15 5.50

Acrylic 92.58 0.18

MS 90.54 0.72

TABS 88.49 4.75

Glass 90.69 0.15

Material   
 Average L* scale 

(high = light vs. dark)
Average a* scale

(negative = green vs. red)

Average b* scale
(positive =  

yellow vs. blue)

Tritan TX1001 93.80 –0.49 3.22

Tritan TX1501HF 94.11 –0.47 2.99

Tritan TX2001 93.71 –0.43 2.94

PC 92.91 –0.63 2.39

CPP 82.32 –0.70 4.87

SAN 90.94 –0.19 0.19

MBS 92.72 –0.34 3.89

Acrylic 94.69 –0.27 2.98

MS 94.51 –0.29 2.89

TABS 92.57 –0.67 8.42

Glass 94.30 –1.35 2.97

Summary of results—transmittance and haze

For full results and testing protocols, contact your Eastman technical or sales representative. 

Summary of results—color

For full results and testing protocols, contact your Eastman technical or sales representative. 



Test 4: Drop impact strength

Engineering resins and glass can provide a wide range of impact and shatter resistance. Third-party 
testing applied scientific measurements to analyze the performance of mug samples dropped onto 
their base and onto their rim. 

For base drop tests, 3 mugs were filled with a sandbag weighing 3691 g (0.862 lb)—equivalent to the 
mug filled with liquid—and dropped from 48 in. onto a flat, hard surface. Filled mugs were dropped 
10 times or until failure occurred, with damaged analyzed and photographed.

If no failure occurred when dropped onto its base, the sample was dropped onto its rim, empty,  
10 times or until failure occurred. 

Material   
 Drop impact test—

(dropped onto base, weighted)
Drop impact test

(dropped onto rim, empty)

Tritan TX1001 No changes through 10 drops 1 mug with mark on handle

Tritan TX1501HF No changes through 10 drops No changes 

Tritan TX2001 Mark on bottom of sample 1 No changes 

PC 2 of 3 mugs had marks on the bottom. No changes 

CPP No changes 2 of 3 mugs had marks on top

SAN All 3 mugs had chips on the bottom.

Sample 1 had chipped handle and large 
crack; Sample 2 had chipped handle 
and crazing; Sample 3 had large crack 
and crazing.

MBS
2 mugs with chips on the bottom; 1 with 
serious damage to base

2 mugs with marks on handles

Acrylic 2 of 3 mugs had chips on the bottom
Sample 1 had chipped handle and large 
crack; Sample 2 had chipped handle 
and top; Sample 3 had a broken handle.

MS Multiple marks or chips on all 3 mugs
Large crack on sample 2; chipped and 
damaged top on sample 3

TABS No changes through 10 drops Mark on the handle of 1 mug

Glass No changes through 10 drops Sample 3 shattered on drop 2

Summary of results

For full results and testing protocols, contact your Eastman technical or sales representative. 



Test 5: Mass and dimensional uniformity

Molded housewares can have a higher perceived value if they have a robust mass and dimensional  
uniformity. Third-party testing measured test samples to evaluate dimensions of plaques and mass  
of plaques and mugs. 

Dimensional uniformity was similar for all samples. Mass variations followed predictable patterns, 
with glass exhibiting significantly greater mass; CPP, SAN, and MBS significantly lighter.

Material   
 Mass (g)

(4" x 4" x 1/8" plaques)
Mug mass (g)

(molded, as in previous tests)

Tritan TX1001 38.0 184.7

Tritan TX1501HF 38.5 185.3

Tritan TX2001 37.8 182.5

PC 38.8 185.3

CPP 28.1 135.4

SAN 34.9 166.9

MBS 34.7 161.8

Acrylic 38.4 182.1

MS 34.9 166.6

TABS 34.5 165.9

Glass 57.8 640.1

Discover more.
For complete information about these tests or to learn more about BPA- and BPS-free  
Eastman Tritan™ copolyester, contact your Eastman technical or sales representative  
or visit Eastman.com/tritan. 

For full results and testing protocols, contact your Eastman technical or sales representative. 

Summary of results
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Although the information and recommendations set forth herein are presented in good faith, Eastman Chemical 
Company and its subsidiaries make no representations or warranties as to the completeness or accuracy thereof. 
You must make your own determination of its suitability and completeness for your own use, for the protection 
of the environment, and for the health and safety of your employees and purchasers of your products. Nothing 
contained herein is to be construed as a recommendation to use any product, process, equipment, or formulation 
in conflict with any patent, and we make no representations or warranties, express or implied, that the use thereof 
will not infringe any patent. NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, OF 
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR OF ANY OTHER NATURE ARE MADE HEREUNDER 
WITH RESPECT TO INFORMATION OR THE PRODUCT TO WHICH INFORMATION REFERS AND NOTHING HEREIN 
WAIVES ANY OF THE SELLER’S CONDITIONS OF SALE. 

Safety Data Sheets providing safety precautions that should be observed when handling and storing our products 
are available online or by request. You should obtain and review available material safety information before 
handling our products. If any materials mentioned are not our products, appropriate industrial hygiene and other 
safety precautions recommended by their manufacturers should be observed.

© 2015 Eastman Chemical Company. Eastman brands referenced herein are trademarks of Eastman Chemical 
Company or one of its subsidiaries. The ® used on Eastman brands denotes registered trademark status in the U.S.; 
marks may also be registered internationally. Non-Eastman brands referenced herein are trademarks of their 
respective owners.
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