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Standard Classification System for and

Basis for Specifications for

Thermoplastic Polyester (TPES) Injection and Extrusion
Materials Based on ISO Test Methods'

This standard is issued under the fixed designation D5927; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (&) indicates an editorial change since the last revision or reapproval.

INTRODUCTION

This material speeifieatton—classification system is intended to provide a callout system for

thermoplastic polyester materials based on ISO test methods.

! This specification is under the jurisdiction of ASTM Committee D20 on Plastics and is the direct responsibility of Subcommittee D20.15 on Thermoplastic Materials.

Current edition approved Feb—-2669Dec. 1, 2014. Published February-2009December 2014. Originally approved in 1996. Last previous edition approved in 26632009
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# Available from Underwriters Laboratories (UL), 333 Pfingsten Rd., Northbrook, IL 60062-2096, http://www.ul.com.
3 Available from National Technical Information Service (NTIS), 5285 Port Royal Rd., Springfield, VA 22161, http://www.ntis.gov.
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TABLE A Detailed Requirements:” Reinforced or Filled Thermoplastic Polyesters

Designation Cell Limits
Order Property
Number 0 1 2 3 4 5 6 7 8 9
+ Fensite-strengthi 15O unspeeified 35 56 70 95 H5 +40 175 245 spesHyerhiet
—527-4:1993-ardHSO
—ERT-2 000 pakaRe s
1 Tensile strength, ISO unspecified 35 50 70 95 115 140 175 210  specify value®

527-1:2012 and I1ISO
527-2:2012, min, MPa®

2 Fensilemodulus;HSO-5271+1993  unspeeified 1460 2760 4160 5560 6960 8060 10000 12500 specify value®
—re e
2 Tensile modulus, I1ISO 527-1:2012 unspecified 1400 2700 4100 5500 6 900 8 000 10000 12500 specify value®
and 1SO 527-2:2012,
min, MPa®”
FH-H, ¢ [mZE
3 Charpy impact, ISO 179-1:2010, unspecified 15 3.0 4.5 6.0 8.5 11.0 13.5 17.5  specify value®
min, kJ/m?&
4 Deflection-temperature-under unspeeified 50 100 120 150 185 205 220 235  specify value®
—load-at-+8-MPa+150
—75-+1993-aneHSO
4 Deflection temperature under unspecified 50 100 120 150 185 205 220 235  specify value®
load at 1.8 MPa, ISO
75-1:2013 and ISO
75-2:2013, min, °CF
5 To be determined
| ] A1t is recognized that detailed test values, particularly Charpy impact, freydo not necessarily predict nor even correlate with the performance of parts molded of these
materials.

| | B Tensile strength shall be determined using a Type 1A tensile specimen as described in 1SO 527-2:1993:527-2:2012. Crosshead speed shall be 5 mm/minx 20 %.
CIf a specific value is required, it must appear on the drawing or contract, or both.
P Tensile modulus shall be determined using a Type 1A tensile specimen as described in ISO 527-2:4993527-2:2012 at a test speed of 1 mm/min + 20 %.
E The test specimen shall be 80 + 2 by 10 = 0.2 by 4 + 0.2 mm, cut from the center of the Type 1A tensile specimen and tested as described in 1ISO 4+79:1993;179:2010,
Method 1eA.
F The test specimen size shall be 80 + 2 by 10 + 0.2 by 4 + 0.2 mm, cut from the center of the Type 1A tensile specimen. The requirements are based on unannealed
test specimens.
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TABLE B Detailed Requirements:# Special Thermoplastic Polyesters

Designation Cell Limits
Order Property
Number 0 1 2 3 4 5 6 7 8 9
1 Tensile strength, ISO 527-1:2012 and I1SO unspecified 10 30 35 40 45 50 60 80  specify value®
527-2:2012, min, MPa®
2 Tensile modulus, 1SO 527-1:2012 and ISO unspecified 100 350 1000 1500 2000 2500 3000 4000 specify value®
527-2:2012, min, MPa®”
3 Charpy impact, 1ISO 179:2010, min, kJ/m?£ unspecified 20 385 50 8.0 13.0 18.0 25.0 50.0 specify value®
4 Deflectiontemperature-undertoad-at+8 unspeeified 30 45 60 70 80 90 100 HEL spesiieaktet
MPa;
—S6-#5-+1993-aneHSO-75-2:1993+in;2
oF
4 Deflection temperature under load at 1.8 unspecified 30 45 60 70 80 920 100 115  specify value®
MPa,
1SO 75-1:2013 and ISO 75-2:2013, min,°
CF
5 To be determined
| ] At is recognized that detailed test values, particularly Charpy impact, maydo not necessarily predict nor even correlate with the performance of parts molded of these
materials.

B TensileTensile strength shall be determined using a Type 1A tensile specimen as described in 1ISO 527-2:4993.:527-2:2012. Crosshead speed shall be 50 mm/minx 10 %.
CHlf a specific value is required, it must appear on the drawing or contract, or both.
D TensiteTensile modulus shall be determined using a Type 1A tensile specimen as described in 1SO 527-2:1993527-2:2012 at a test speed of 1 mm/min = 20 %.

E—“Fhem test specimen shall be 80 + 2 by 10 + 0.2 by 4 + 0.2 mm, cut from the center of the Type 1A tensile specimen and tested as described in ISO 4+79:1993;179:2010,

Method 1eA.

| | FFheThe test specimen size shall be 80 + 2 by 10 + 0.2 by 4 = 0.2 mm, cut from the center of the Type 1A tensile specimen. The requirements are based on unannealed

test specimens.

TABLE 1 Recommended Processing Conditions
Materi Melt Temperature, Mold Temperature, Average Injection Hold Pressure Time, Total Cycle Time,
aterial ]
°C “C) Velocity, mm/s s s
PBT, unfilled semicrystalline 260 + 3 805 200 + 100 205 405
PBT, filled semicrystalline 260 = 3 805 200 = 100 20+ 5 40+5
PET, unfilled amorphous 285+ 3 205 200 + 100 205 40+ 5
PET, unfilled semicrystalline 275+ 3 1355 200+ 100 205 405
PET, filled semicrystalline 285+ 3 135+ 5 200+ 100 205 405
PET, filled semicrystalline, nucleated 285+ 3 110+5 200+ 100 205 40+ 5
PET, filled semicrystalline, flame-retarded 275+ 3 1355 200+ 100 205 405
PET, filled semicrystalline, flame-retarded, 275+ 3 1105 200+ 100 205 405
nucleated
PCT, unfilled amorphous 300 +3 20+ 3 200 + 100 205 40+ 5
PCT, unfilled semicrystalline 300 =3 120+ 5 200+ 100 20+ 5 40+5
PCT, filled semicrystalline 300 +3 120+ 5 200+ 100 205 405
PEN, unfilled amorphous 300 £ 3 20+ 3 200 = 100 205 405
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—TFPES6210 - PEF-unmoedified—from-TableFRES;
B —_ Fable-B-for-property-reqtirerments;
_5 — H 5 n H 5
—2 - i 3+ 2.min,
—_ — 9, > n 5
—and
TABLE TPES DetailR . ts forTH lastie_Pol ters?
Strength 4SO R Femperature
o e Benewy b2/ a0 150 Sharpy o attBMPa;
Group Deseription Class Deseription Grade Description® 33:1997 83:1087 and1S0O 527-1:1993 - = 1SO-75-1:
gqg' i ggs.m:a ' 527-2: ancEe m;-gﬁ' ? g(ma’z 1993 and 1ISO
01 Polybutylene 1 general + <6-250/216% 12840134 —45 1800 -3:0 =
PBFH 3 <20250/246C 12840134 —45 —+800 30 -
&1 10-%-glass - 3440138 —70 —4-606 30 +45
G615 15-%glass = 136te+-47 —75 —4-560 -3 160
&30 30-%-glass 1 +-56t0—+59 -85 —7-600 —6-0 196
G40 40-%-glass = +-58-te—165 H5 16-660 —6:0 190
R40 40-%filler = 15440164 -85 —9-600 —306 1806
] other
2 frapaet + <20-250/5-6¢ 1160132 —26 —-000 45 =
rredified &05 5%glass = 12610136 —35 —2-300 —70 -55
&1 10-%-glass - +2540+35 —35 —3-506 33 -85
&5 15-%-glass = +3+teo+37 —45 —3-066 —+0 136
&30 30-%glass = 4240453 —70 —7000 —70 45
R40 40-%filler Ed +49-+te—+59 —66 5606 —+0 156
] ether
3 flame- + unfilted 13810452 —40 —2-000 -7 —40
retarded
G1o 10-%-glass - 44510155 60 130
&5 15-%-glass - +48-t0-160 —62 5606 30 186
&30 30-%-glass = +-58+t0—+-+75 -85 —7-066 —4-0 165
R30 36-%filler = +Fto+77 —-86 —8-600 —40 185
R35 35-%filler Ed +60to—++7 —66 —8-060 —20 175
4 flame- + = 12610136 —25 —-200 20 —45
retarded; ¢} ether
impaet-
modified
] other ] ether
62 Polyethylene + unmodified + <20.0285,/2.16" 1.26t01.43 —50 —60
terephthatate
PET G5 15-% glass = +26-t01:52 75 —4-000 30 160
G20 20-%-glass - 44310160 —80 190
&30 30-%-glass - +46-t0—+65 +H#5 —7560 —+0 200
G40 40-%-glass - +5%+40+75 126 +-606 50 200
G45 45-%glass = 164401485 120 12600 —70 210
G55 55-%glass - 7610186 166 15606 50 220
R15 15-%Hiller Ed +35+t0—+45 —70 —4-006 —+0 96
R35 35-%filler = 1-53+t0+65 —70 —8-500 30 165
R46 40-%filler - +54+t0+70 -85 10-606 —4-0 185
R45 45-%filler Ed +-65t0—+-+76 96 12606 30 200
] other
2 mpaet G15 15-%-glass Ed +35t0+45 —66 —3-606 50 170
modified &30 30-%glass = 1-46t0156 100 —70600 —-90 205
&35 35-%glass - +49+0—+59 -85 —6-606 150 200
] ether
3 flame- &5 15-%glass = 15040167 —70 —5-600 —35 175
retarded
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F Rate- Density: Stretagih,—l-se Medutus; Femperature
o o o 10 10 527-1:14993 156 - ) at+8-MPa;
Group Deseription Class Deseription Grade Description® 23:1997 1183:1087 anreHSO 527-+1993 ¥EE_EEEESEE 18675+
g/—1-e—m'my 3 52-7—2— anredHSO Frin—k 2 1993-ereHSO
o other b
] ether ] other
63 PEF + PETG! + - +20+t0-1+35 —40 -50
eopolymer ] ether
] ether ] other
64 PBF + generat €] other = -
eopetymer purpese
2 &30 30-%glass +55+t01+75 —96 9-600 150
€] other
] ether ] other =
65 Blend + general + =20-26515C +20-+24 58 2-500 13 96
PBF purpese &1 10-%-glass = +25-136 50 2700 20 90
polyearbonate €] other
PBF+PS) 2 impaet- + —pspEs 124 47 1500 44 3
rredified 2 <13-265/5° 47124 45 1200 35 Ea
&1 10-%-glass - 2713+ 56 2700 66 89
e} ether
] ether ] other
€] other
€] other
] ether ] other
68 Blend + generat + <25240/2.167 11810 1.24 10 7t
PBF purpese 2 R a=ich +6te+3 —F —200 36 -
and 3 <25250/2.167 11610 1.32 20 1600 46 48
thermoptastie €] other -
elastomer
ether-ester
PBT+
FEEER}
9 other 9 other G.hbd
09 Blend PCTGX 1 unmedified + ehemieal-and - +1+e01+23 —48 75
anrd-PG redivm-heat
PEFe—+PS) resistanee
2 ehemieal-and - +18t01+24 —45 —65
tow-heat
resistanee
] other
] other ] other
16 Pelyt4-eyele- + unmodified + unfilled = +18+t0133 —55 —60
€] other
2 flame- G615 15-%glass = +44+t0158 —70 185
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