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BHIE XY AMELE LT, AHMHES PTFE 257 L= PPS Bl = > X > B (PPS-A) ZBI% L7, oot
NEAFHE & Eeie L 7= % Tablel (2753, F£7-, PPS-A, PPS-B (JRFE#MEME & PTFE 4 F L7- 4487 L — 1), PEEK
B GERAE) @ 3 MEHT OWT, SHHAE TER L7z —#0 % 2 IV 72 BV 4 O RIS ER O #E R 4 Table2 127377,
B7-ICBIFE L7z PPS-A X, PPS-B XV b REECBEEMREUSE OMBIPEILE B8, XY O~ LA Em EL T
W5, ZHIE, BEESRHEIC LD T T LY TR DESTEBEOR BICX AR L EZBND. £, [EERHE
3000rpm DMt AM: Ti%, PEEK £V & PPS-A O FB3MBENAFER L 2o 7. RER%E O PEEK ¥ VI En AR L TEY
HBRPOXFYOIRE LB -T2, THITEBEBRENRE W &L TEEANKEL Y, HENAERLEZLD L E L
HiLbH. PPS-A & PPS-B @ vs & RBRIZIBWTIE, BHFFEMELOMEAGOE LD SIMAENMET 25 2 & AR S
7z, PPS ¥YiX, @B X VYW OM/ N 2MCE&BERMICLDT 7LV TEROEENRE N EHEINS.

Table 1 Material properties

PPS-A PPS-B PEEK Ref. Ref. Ref.
Material properties PPS +PTFE, PPS +PTFE, PEEK PPS PA66 POM
Organic fiber Carbon fiber Unfilled | Unfilled | Unfilled | Unfilled
Density g/cm3 1.42 1.55 1.31 1.34 1.14 1.41
Water absorption (Water, 24hrs) wt% 0.1 0.02 0.5 0.02 2.5 0.5
Mold Shrinkage FD/TD % 1.0/1.5 0.1/0.5 -- 1.0/15 | 1.5/1.5 | 2.0/2.0
Flexural strength FD MPa 140 270 160 135 125 85
Flexural modulus FD GPa 4.5 24 4 3.5 3.0 2.5
Deflection temperature under o
load (l.gMPa) C 125 275 150 110 70 95
Coefficient of friction (self) — 0.3 0.2 0.5 0.3 — 0.5
.JGM.A/JSA tol.eraqce — Class 6 Unclassifiable - - - -
classification on cylindrical gear

Table 2 Gear endurance test

Gear test Condition Material Number of | Wear
Module:1, Teeth:30x31, Speed Torque revolutions | volume

Backlash:0.1mm, no grease rpm Nm combination Cycle vol%
. 1.7 PPS-A 450,000 -
Destructllvgoi)ndurance test 1000 15 Plastic PPS-B 100,000 -
(1000rpm) 2.0 vs PEEK 900,000 | —
Destructive endurance test 3000 15 plastic PPS-A 850,000 -
(3000rpm) ) (same PEEK 10,000 -
Wear volume test 1000 L5 material) | PPS-A No break 0.1
(1,200,000cycles@1000rpm) ) PEEK No break 0.5
Plastic / Metal combination Plastic PPS-A 150,000 -
g ‘ (1000rpm) 1000 1.5 vs S45C PPS-B 10,000 -
Fig.1 Gear endurance test PEEK No break 0.5
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FHHEIE CIERRT 2 BHIEX ¥ Ik, BIIEOEAE (T =/ R) THEBRESCTERBENME T T2 EA8mbh Ty
D, BRCHRHESRILM 2 B8 L@ WO BREE 2 B oM IEM BT, DR OB XY OHERBEMNKEETT
LEENR D o2, ZOBBEICK LT, BEICKE 2 R RASHE STV D 2 R, BEFEO SR & 24k PPS fiE D
MATEBEELZHHEE CAE (2 Ea—% - v Ialb—vay) T, +oRXYo-TEBEZEONRNhoT-.
T THUHTIE, v ROBKEMH T2 M EREAS v &R &2 H7-1cB L L7z (Fig.2 Weld-less design, #57FHE
)., AEIEBR LY o KLU AR, BER O R T 2 EemIciiah S8, MaE< L5 % fil
LTV ZET, o/ ROEREIMH L TND. ZOEHTPPS-A ZRJE L, XV OMHEE M ZMELZE 2 A5,
FYWNHODU =2V FT7 A4 UBHEKL (Figl), ¥ YOHERBE LW EL(Figd). £z, FYHERBRICBONTHWMA
Hom EAER I (Figs). Vo /b RUAXVIE, BEEXy LKL CRETOFVIRENMMETLTEY, ¥vo

PRSI O 1 LU RO BB T L, MRS b L7z el S n 5.
Standard design  Weld-less design Stz Weld-less Design

JGMA Class 5 ~ JGMA Class 3
Fig. 4 JGMA/JSA tolerance classification on cylindrical

Batess SEEE

Fig. 2 Injection molded gears (4 gates mold)
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Fig.3 Weld-lines on gears Fig. 5 Gear temperature during gear endurance test
Surface polished approx.. 1 mm from the (Torque:2Nm, Rotation speed:1000rpm, Same material
bottom (other side of injection gates) Module:1, Teeth:31x31, Back-lash:0.lmm, no grease)
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PPS #5132 Do A —s3X—x2 0 7 T PR & bl U CEEASE
FHR D 5. TOIZOWE ARG & 72 5 F ¥ O e TIXFRLEE 3K
TLHW. B OFIEBE Z M S 2 FEE LT L
BB —RENZH STV D23, B ORI EH-CRIEH A 21
57, LVMBENAT A D REEREE (L= =27 FIE)
WCRHDRELER LI, SERF LT LY =7 MR, ¥F
DWICICALE LTe= Y =27 7 B o 2 Bgic 8 s a2 LT, ok
2 RFTRICINE L, FREEE LR LS TWD . R &
GH LR PPS BIIR COIRAMRB LI L 25, IGMA %k 3 b
| SRl ~FERE R 23t b U=, BIFE, VA ElEE o 36 % 17 Fig. 6 An injection molded (4-gate) gear by “local
WV, XEVPHEREA~OEB LR TTHB. compression molding (pre-ejection molding)”

The areas near the
gear tooth tips are
compressed with
ejector pins (18 pins)
during mold
clamping.

3. SHRORER
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