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Ultimaker Tough PLA   
Technical data sheet
General overview
Chemical composition See Tough PLA safety data sheet, section 3

Description �8OWLPDNHU�7RXJK�3/$�LV�D�WHFKQLFDO�3/$ࢉ�ODPHQW�ZLWK�WRXJKQHVV�
comparable to Ultimaker ABS. Ideal for reliably printing technical 
PRGHOV�DW�ODUJH�VL]HV��RXU�7RXJK�3/$�RࢆHUV�WKH�VDPH�VDIH�DQG�HDV\�
use as regular PLA

Key features �:LWK�DQ�LPSDFW�VWUHQJWK�VLPLODU�DV�DQG�KLJKHU�VWLࢆQHVV�FRPSDUHG�WR�
Ultimaker ABS, Tough PLA is less brittle than regular PLA and gives a 
PRUH�PDWWH�VXUIDFHࢉ�QLVK�TXDOLW\��+HDW�UHVLVWDQFH�LV�VLPLODU�WR�VWDQGDUG�
-ODPHQWV��VR�SULQWHG�SDUWV�VKRXOG�QRW�EH�H[SRVHG�WR�WHPSHUDࢉ�$/3
ture above 58 °C.

 �0RUH�UHOLDEOH�WKDQ�$%6�IRU�ODUJHU�SULQWV��ZLWK�QR�GHODPLQDWLRQ�RU�
ZDUSLQJ��8OWLPDNHU�7RXJK�3/$�LV�FRPSDWLEOH�ZLWK�8OWLPDNHU�VXSSRUW�
PDWHULDOV��39$�DQG�%UHDNDZD\���JLYLQJ�IXOO�JHRPHWULF�IUHHGRP�ZKHQ�
designing parts

Applications Functional prototyping, tooling, manufacturing aids

Non-suitable for  Food contact and in vivo applications. Long term outdoor usage 
RU�DSSOLFDWLRQV�ZKHUH�WKH�SULQWHG�SDUW�LV�H[SRVHG�WR�WHPSHUDWXUHV�
higher than 58 °C.

)LODPHQW�VSHFLࢉFDWLRQV
 Method (standard) Value
Diameter – 2.85 ± 0.05 mm 

Max roundness deviation – 0.05 mm

1HWࢉ�ODPHQW�ZHLJKW� – 750 g

Filament length – ~96 m

Color information
Color Color code
Black RAL 9017
White RAL 9003
Green RAL 6038
Red RAL 3018
Gray RAL 7000
<HOORZ� 5$/�����
Blue RAL 5019
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Strain

Yield point
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A. Tensile stress at break, elongation at break (no yield point)
B. Tensile stress at yield, elongation at yield
C. Tensile stress at break, elongation at break
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Mechanical properties
$OO�VDPSOHV�ZHUH��'�SULQWHG��6HH�ȅ1RWHVȆ�VHFWLRQ�IRU�GHWDLOV�

Test method Typical value
XY (Flat) YZ (Side) Z (Up)

Tensile (Young’s) modulus $670�'��������PP���PLQ� 2797 ± 151 MPa 2797 ± 99 MPa 2696 ± 180 MPa

Tensile stress at yield $670�'��������PP���PLQ� 45.3 ± 2.0 MPa 47.5 ± 0.5 MPa 33.4 ± 0.5 MPa

Tensile stress at break $670�'��������PP���PLQ� 27.5 ± 7.8 MPa 31.3 ± 4.4 MPa 32.5 ± 0.8 MPa

Elongation at yield $670�'��������PP���PLQ� 3.2 ± 0.0% 3.5 ± 0.0% 2.6 ± 0.1%

Elongation at break $670�'��������PP���PLQ� 9.4 ± 1.9% 8.2 ± 1.8% 3.1 ± 0.7%

Flexural modulus ,62��������PP���PLQ� 2882 ± 61 MPa 2503 ± 45 MPa 2358 ± 78 MPa

Flexural strength ,62��������PP���PLQ� 91.6 ± 1.3 MPa at  
4.1% strain

83.0 ± 1.4 MPa at  
4.4% strain

61.3 ± 5.2 MPa at  
3.4% strain

Flexural strain at break ,62��������PP���PLQ� 1R�EUHDN��!���� 1R�EUHDN��!���� 3.4 ± 0.5%

Charpy impact strength (at 23°C) ,62����������H%��QRWFKHG� ����s�����N-�P2��+LQJH� – –

Hardness ,62���������'XURPHWHU��6KRUH�'� ���6KRUH�' – –

Print orientation
As the FFF process produces parts in a layered 
structure, mechanical properties of the part vary 
depending on orientation of the part. In-plane there 
DUH�GLࢆHUHQFHV�EHWZHHQ�ZDOOV��IROORZLQJ�WKH�FRQWRXUV�
RI�WKH�SDUW��DQG�LQࢉOO��OD\HU�RI���r�OLQHV���7KHVH�
GLࢆHUHQFHV�FDQ�EH�VHHQ�LQ�WKH�GDWD�IRU�;<��SULQWHGࢊ�DW�
RQ�WKH�EXLOG�SODWH�ȁ�PRVWO\�LQࢉOO��DQG�<=��SULQWHG�RQ�LWV�
VLGH�ȁ�PRVWO\�ZDOOV���$GGLWLRQDOO\��WKH�XSULJKW�VDPSOHV�
�=�GLUHFWLRQ��JLYH�LQIRUPDWLRQ�RQ�WKH�VWUHQJWK�RI�WKH�
interlayer adhesion of the material. Typically the 
LQWHUOD\HU�VWUHQJWK��=��KDV�WKH�ORZHVW�VWUHQJWK�LQ�)))��
1RWH��$OO�VDPSOHV�DUH�SULQWHG�ZLWK������LQࢉOO�ȁ�EOXH�
lines in the illustration indicate typical directionality of 
LQࢉOO�DQG�ZDOOV�LQ�D�SULQWHG�SDUW�

Tensile properties
3ULQWHG�SDUWV�FDQ�\LHOG�EHIRUH�WKH\�EUHDN��ZKHUH�
WKH�PDWHULDO�LV�GHIRUPLQJ��QHFNLQJ��EHIRUH�LW�EUHDNV�
completely. When this is the case, both the yield 
DQG�EUHDN�SRLQWV�ZLOO�EH�UHSRUWHG��7\SLFDO�PDWHULDOV�
WKDW�\LHOG�EHIRUH�EUHDNLQJ�DUH�PDWHULDOV�ZLWK�KLJK�
WRXJKQHVV�OLNH�7RXJK�3/$��1\ORQ�DQG�&3(���,I�WKH�
PDWHULDO�VLPSO\�EUHDNV�ZLWKRXW�\LHOGLQJ��RQO\�WKH�
EUHDN�SRLQW�ZLOO�EH�UHSRUWHG��7KLV�LV�WKH�FDVH�IRU�EULWWOH�
PDWHULDOV�OLNH�3/$�DQG�3&�7UDQVSDUHQW��DV�ZHOO�DV�
HODVWRPHUV��OLNH�738��
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Thermal properties
6DPSOHV�PDUNHG�ZLWK�DQ�DVWHULVN��
��ZHUH��'�SULQWHG��6HH�ȅ1RWHVȆ�VHFWLRQ�IRU�GHWDLOV�

 Test Method  Typical value
0HOW�PDVVࢊ�RZ�UDWH��0)5�� ,62�����������r&�������NJ�� ������J������PLQ�

+HDW�GHࢊHFWLRQ��+'7��DW�������03D* ,62��������%� �����s�����r&

Vicat softening temperature* ,62�������$���� �����s�����r&

Glass transition ,62��������'6&�����r&���PLQ�� ���r&

Melting temperature ,62��������'6&�����r&���PLQ�� ����r&

Other properties
6SHFLࢉF�JUDYLW\� ,62������ �����J���FP3

Notes

�'�3ULQWLQJ��DOO�VDPSOHV�ZHUH�SULQWHG�XVLQJ�D�QHZ�VSRRO�RI�PDWHULDO�ORDGHG�LQ�DQ�8OWLPDNHU�6��3UR�EXQGOH�ZLWK�
HQJLQHHULQJ�LQWHQW�SURࢉOHV�XVLQJ������PP�OD\HU�KHLJKW�ZLWK�$$����SULQWFRUH�DQG������LQࢉOO��XVLQJ�8OWLPDNHU�
&XUD������6DPSOHV�ZHUH�SULQWHG�ȅRQH�DW�D�WLPHȆ��3ULQWHG�VDPSOHV�ZHUH�FRQGLWLRQHG�LQ�URRP�WHPSHUDWXUH�IRU�DW�
least 24h before measuring.

6SHFLPHQ�GLPHQVLRQV��/�[�:�[�+��
• 7HQVLOH�WHVW������[����[���PP
• )OH[XUDO�9LFDW�+'7�����[����[���PP
• &KDUS\�����[����[���PP�ZLWK�SULQWHG�1RWFK��7\SH��H%�

Disclaimer
Any technical information or assistance provided herein is given and accepted at your risk, and neither Ultimaker 
QRU�LWV�DࢇOLDWHV�PDNH�DQ\�ZDUUDQW\�UHODWLQJ�WR�LW�RU�EHFDXVH�RI�LW��1HLWKHU�8OWLPDNHU�QRU�LWV�DࢇOLDWHV�VKDOO�EH�
responsible for the use of this information, or of any product, method, or apparatus mentioned, and you must 
PDNH�\RXU�RZQ�GHWHUPLQDWLRQ�RI�LWV�VXLWDELOLW\�DQG�FRPSOHWHQHVV�IRU�\RXU�RZQ�XVH��IRU�WKH�SURWHFWLRQ�RI�WKH�
HQYLURQPHQW��DQG�IRU�WKH�KHDOWK�DQG�VDIHW\�RI�\RXU�HPSOR\HHV�DQG�SXUFKDVHUV�RI�\RXU�SURGXFWV��1R�ZDUUDQW\�LV�
PDGH�RI�WKH�PHUFKDQWDELOLW\�RUࢉ�WQHVV�RI�DQ\�SURGXFW��DQG�QRWKLQJ�KHUHLQ�ZDLYHV�DQ\�RI�8OWLPDNHUȆV�FRQGLWLRQV�
RI�VDOH��6SHFLࢉFDWLRQV�DUH�VXEMHFW�WR�FKDQJH�ZLWKRXW�QRWLFH�
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To purchase visit www.3DOLOGiE.com | 877.876.8372


