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1RRIE, BNBSAGNERIZSOIKRE.
1.3 AFENBANRALBENSE
AFNSAZ—IFETI, TEBRNNEBME
ALEEER. REXNS/RELE : FTERENES
ABENENRIESHREM, MRBIEAENSA
BREFE, BESWK, MEMSMBERM . XD, K
BHEoHEH M KEER, MRENSENE T
BEME, NBRRG. MESBEM . BN LRBF T
BOMBFEMSENLE, SANMIR IREMEM
RETEBRESEY, ATFaRBERER. ZUS
HESE - REKRZEUBHFEMALRR, BINE
FABEMBEMERFRRMRAILENDERRK. A
NIABHE TEERN TR PEEK. REEIAZ P,
B PA. BRI B PPS, PC/ABS &%, RBRS
Y)LCP, BN FTERIMK UHMW-PEE, HiEHR
RINBLEIN PEEK REGHRIS 45%, BFREW
¥R PPS, LCP &30%, TR PA, PC/ABS &
20%, HfPI. UHMW-PE F& 5%,

2 AENABANAIRZEHER
2.1 PEEK

BB O (Polyetheretherketone, & #R PEEK)
BAEITHRESHDISEMTREN —THERNES ST
IR sRy ™Y, BRAERIE—THRAIY, A
BYEERTRKR, BAMSR. MEFEMERME ",
BRI -MEN SNSRI RERN T, E5Mm
SR HBMEENE. BEBME . MitZ2EIR. B,
MREH. MEBRY. BEMEE. MXKENSN0LT
%5 "%, PEEK E AN ADMNEAR, H8A
BRXD. NXT. IXDELN, K. 8%, 9%
NEWHEEHE PEEK, K2R HNMEN DT,
BURNNKA4SERYNE-—FPIRESRE, JUE
P DEENER, RESCHBEENSn, PEEK &
SERBMTRENSARKAE, B, PEEK
EEREBNBEZMENLIZREM ", EBALRE
BREBTE TIENIE, BRBRTFHAVLCZEBRE
RESMEEIN, EENDERSE. MEBERSIFHHH
=NBEEDP, PEEK BRI RMNA.
2.2 PI

RBEIRZ (Polyimide, BHRPD BHFLEME
ROSERITRSHSHTREN ", aMEEPIE
WAIUBTHNNRINATELE WS T, PIETRSMH
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MRER, RENBILEMEE. VL. KEIREM.
mEfcrae " MiBRERE, NBEH 34, NBRE
107, EF EHRBLE, EHRKREDE —269~400 C
RARBRETETH ", BN 2 HEREFE
TREBRZ— ",

PI £ AEN B AN AR, PIARIERER R
T, BEWBST PEEK BRESHE 40%, BFEEN
S, BHMBEERZE 0.8 mm, BIKBE 25%,
PIEAZMEREME, PI SKAKE. BHFES,
ATFEUHERSFBSBIRK, I&EREND. BRE. T
EEERREE, RAVSANMBEMSBTHHIRIEED.
PI K EAEAIREIL 300 °C, HEEEAK 0.17~0.25,
BIERAH TEIREN ALK PEEK #7K 1/3, TM
ADSKREH, XTDHPBEEM 600 h EZ 2 000 h,

PIEAZHBEIR (FPC) ZINIR, BF 4l
ARESEMEE, PIRATNSAXTA, BRAESE
BYENRDMLGRE, XLNBABERSE, PIT
ERDERBBI, ATNERANSIEER,
RNEMD, ENERERME, FRaIAKESREAR
BPSH. BBESNEE,

2.3 PA

B, B3R (Polyamide, BIRPA), &
NI LLSEESHREDNABENEBIR ",
BB PA. BN — BB K PA N B S PA"Y,
EARIRBRPTERK. BNFED. AR O
B, PANRERES, ML, NKRES, B
BRI, MEME, SHEME, AHEBTSEFR,
HWENAFENBAREN. NEME. MERUEEFE
K, PAREBHIENMMEE, &XT. B8, ITH
RINVEBRNAEB .

2.3.1 PAG66

PA66 (BRELRZ 66) DML ZHNFZMENMN SR
B, RAAENSASATRHEEMRZ—. B
BN 1.14 g/em’, IRBEEASSURABHREM
FOBERN, MAISREIX 70~120 MPa, HRIRESHIZEM .
PA66 A FIMNZIZ KX DRNARESE, RAIRLTIZ
RIZAMEMR S 6. PAC BRI 260 C, AT
BEB262 C, BNERAE, SNL, IRRRKRE
’IFT, IMEEXSHPEHESE.

2.3.2 PA612

PA612 EBZHM. BEBMRMEZMRR,

FERTFHSHHRBLPEE. BAEXDERELE
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It

2.3.3 PA12

PAL2 EBMEBEM . EMRMEZMISR, A
TRBEHPE, BEEBEMeE, HLBBRE,
REBFARARETT. BFBHH, NAHEHBEUR
BEM, BB AL KD HEANSAE, AF R TDHA.
B OSSR EHPrHEN,

PA BE S ANFENSBSAMNGHRBIBBIHPND
HEF K, BEMRIMERAR GRFIBR. ST
KRR, PA &N ABEENXSREERPIERGH -
O,

2.4 PPS

B X Bt (Polyphenylene Sulfide, & #R PPS)
B—EEMEMNSNREMBTEEN, T
ETPXBAERMEBHID, EAN KX T KR
BN ESRNGIGREMB, HOMMBHITE N-
BEM BRI (NMP) " NPEBEE = (HMPA)
FN-PECHBR ", PPSESHMBSEHRRED.
LA PPS £ 350 °C U ERBXERABE M, MR
S PPS MIARBEMIER, PPSESERE. @M
RE¥. LPPSABNBMEN 1.3, EFLEHMEMRM,
SIEHSIA 44% DL E, PPS BFSREMM K,

PPS M A F AENBASHEE. BRHRER
o Eitr, XRDEMBERRXDHRE DN M,
PPS §RE. MER, AFKBREM ; ARNSA
NHKEBSEHLRERBAT. SRELRDNERE
A, PPSMMREBRIREN, #ESESTNET
RIGBMEERE "

ANENSADAPINTE (BHR. BT &
M. WA, RIPEAE TTH, PPS M AMSEMR M
REBHESENM. ARNSBABFRE (7. PR
F), PPSHEEATEBETIL 60%, WikEE#
N, WE. WEBIRMEYRMIZHER, BESN
SNBEEZM, EBREBERIPALTUHERZIIFRE
o PPS @ WA 4IRS N A, TR FIKE.
PO 5, SEHUREE 40% DAL, IRANMBARGEM.
2.5 PC/ABS

PC/ABS &6 2B ESES (Polycarbonate, &
FRPC) SR - TW - RIAHRY) (Acrylon
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itrile Butad””iene Styrene, fE#R ABS) HRXAER
REODALBIMMENTZER, S5 T MR
MBMIZBEiRE. BEFaPETRE. NIMEMR.
MmiE M RRIREMFIE, NMBAFAE. KBFNH.
ARF PC 5 ABS REHEBM, RIS S REBE
B POE, BRIIFD REETERILRY) (SMA) PV
F, Mk ESEERE M.

PC/ABSEEHBRBP T RE R4 PCH 3~4 {3,
£120 'C. 140 h ZHANEBBNHIRET PCHY 2 B L ;
BINMRE 2 F, AIBERENEHRE/NIFRE., B
BERPCEE 1/3, WEBREEMR, BRMADN,
AT, SREE. REKHEFT., MEMMRLT
@MpC, PHREEFPIRELDEES T PC,

TRER NAO #1385 AKX A PC/ABS G I e R G510
. PC/ABS My FAME R0 Tim 5 14 168 H AL 0% B 41
BASERERBUREFTE KX, BNRHIFENSHEZ
BURDPTRIP. RTBSRRISAEDHZAR
M ANEERBIBE®S PC/ABS BRMRESI®IT.
PC/ABS BT B2RBINTEENSERREMFK,
ERETIBREMRBE, LM 1.73 ke BEXNG,
PC/ABS B TRESNIM, IJRZNNEAGP
AEE, EXDERHFRIN TP PRIIRD,

PC/ABS BRI R, G TEREBEI I}
7. ERESEE, HMEM GREFRE 110~135 C)
MM RIEME, GNEANDRER. XKBLERS
M, JEBRHTRAR. BESFSXRERMNIZ, HEN
BAIMTHATE K
2.6 LCP

R 8B B &% (Liquid Crystal Polymer, & FR
LCP) B—MNFERBSRENREBHNPERSE
&Y, ENSTHIEB -4 _ 488N, ABRS
NEmMREE ™, 2-—MHLABME D FTHR,
LCP DB P RSN RIS, BN IHOMMR
M. MEERRBHERONR 2B, LCPEEGREM
BAMERSORR, AIRBA%E. KTLEFIERTIT
B EM TIZBR ™, HPNBERH (10 GHz) 2.9,
IRFERE (10 GHz) 0.002 5, BREE (DSC) 330
°’C, IRIKZE (23 °C, 24 h) 0.04% HFHIB, LCPERE
SRE . MAM . BERXKEMEBBEEZUFESMEE,
WA NN ARV H R BTRTZIE,

LCPE AN BABENBIBR. LCP SR
M CESFERRE > 220 C) @I ADRBYE
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BHSELIEARERE, BRERATESEUERM. SM
AMAORIYREMEEERAN S ADRBIERSS
R, RERBEITTHESER TR TREIZ T,
LCP BRZMSHENBEN, BTFSRERSBLAG
SSBERNR, ENSAREAIEBREPRE
RRIEAR, RESMESKEYRE, LCPHEALN
ANEEXSEINERTK, BMAXNARESBE,
BN AXRIMBEDERIE, BAFHIEBFREK,
RANSANRERAEND. ERFETSRE. 8T
SEMNENERS. BEERRSSREBR[ANBHE, =
BASANBEEH SR, LCP HBRAXEXSRIR
EM, BRESEARAKBETPBHBERZE
0@, LCP My &M, MiBat !, SUERINMEEA,
RV Ao B, LCPIBRRS, B8R
ISEYmDINE, AEBENEERE, BHEEERBED
NBAXEKEE, SHIRBI%. RT4ESEBR, 1
REECBHMIEER, RASRMET, RELSHR
BHEKo
2.7 UHMW-PE

BeNFERIMW (ULHMW-PE) B—NHFE
£ 100 DU LEBEGHMESHRRZFEMN, BEBSRE.
MER. MEBSNRERE, R RNATZ TR,
HIERBERMRNME 15 5, RFLEN2.608, 5L
THEN 178, BMBBRKESTRILENSL, %
MR, £5NBXRANEEARE MOERFRES
FMae, UHMW-PE JAE SR EWAEIR. HRIN
L BEREAY. DELESSFRHE, EHRREIRE-70
T, BEEEATRENE. UHMW-PE RDFERS,
BRANIEEXR, BNEAEBNERIZME, TX
MSBRE, £ 10~40 18 /h, BIZFEHIE
BERBR

UHMW-PE REHSRER. MEMERS5R
K, ERAANENSANEEN. BAGCHMHAEREN
B, B MeEls \AEERTER, LRER
TRERINLZEY 15 & BREFER 1.8 18, BENAKBY 0.97
&, EZBENSABE, HHTH Optimus Gen2 X
B UHMW-PE B 2B RIBE 10 kg, HITRE
R30%, BEANMEESEESRBRME, SE&aM
KXo BH (WREB. XT), IRZKESAT
BIEMAZER. ERKZBEIRANSHMESH T
PONTRANZMIETES . BIERE —200 TREMET
IDRFFHME, BREBERERMBICIDIM

<20 -

B BIET) AR K AT 88 A PR BRI AR
HNER, B HABNBREWND X TG, BB
MBRRIOFNR, #SIFEEH, THSPRE,
ERARIDFORBERENNESHEENR, B
BUYREEDASD FHHAEXNETEL, UHMW-
PEBRINZRTRBREZINGR, HESXANLH
1/7~1/8, TEHE, BENBARBNES N3 520
T, BEREESIX10058, HiEMEERE
350147t UHMW-PERBFXTE#H, EXF RIS
FREHNZESE, BEUAENBIMESREES
{ige, BFSHEE., UHMW-PE BF WA, NE
BN TEEED. NEMERTEEM .
RTFERSSHNBESE : REMIPUHESESKE
K, AN E RS,

2.8 TPU

R MRS SR MK & R (Thermoplastic
Polyurethanes, B#R TPU), BHRER (KERR
YI_Bs) MR (CSERE0T 5D ARE%
MImEREY, NTERNVEBRZBHNED TR,
HENFEMULMATE, BERBMM, BREIHME
XBESSRERMEBEREK, DHTREREERDER
—MMEBRER, MEREMEEEERCE RIS M
OEMEE, TPUBNSRERNMERE, JNABK
HBABTRBESBH. BEND TN ARG RRA,
SEBETBRE (60 HA~85 HD) " M. M d.
B, BHESERR Y, £ -40~120 CREEEAR
RN, THRIBEH,

TPU ESHRBIRIS M EEAE AN S AP R
NEEN, CHAEZRMEH. S0RNBFREKS
a&SXT. TPU SEMRBRMARBL 4. &
R ZEHESERY, ERABENMAMNE R
RRESHURFM, OBREVNSAERHFRASGHRE .,
TPU MK 2 28 REVEMABRINN T >, ME.
MEMENR, CEHIEFRERSERTHEHFXTED
B. ZBRIFPE, XFIDITNNERASHRE, T
BN SERRIMEE .. BUSMEEEH, &IV
ATRBEMININAETE Ko TPU ZH) M 0 ALK,
BFBTREKERERNZRMERSE, IMEH. BE
EESHMN, 3D 760 TPU BWAFHRRRRBER
fk. TPU BFHBASE. IZEFIYL, BNERR
FDIEMRT, RHITEBBERKES., FA
HEURMEERXT. NXDERUEDE, BE
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AFENE AR E =B RITE# R ARB KRB,
THEBRABESN. SHERRITREESFMNS,
ERAAEHBATE. ST, ZILBHIRETR,
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Application and introduction of engineering plastics in humanoid robots

Tao Yongliang', Qiu Feng®, Wang Xuli®, Gao Tingwen'

(1. Chongaing Chuanyi Engineering Plastic Co. LTD., Chongaqing 400712, China;
2. Chongging University of Science and Technology, Chongqging 401331, Ching;
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3. Chongqing Huashu Robot Co. LTD., Chongging 400714, China)

Abstract: The development of the humanoid robot industry has entered a fast lane, and engineering
plastics continue to benefit from their advantage of replacing traditional metal materials to achieve
lightweight mass production. This article reviews the development history of humanoid robots and the
application overview of engineering plastics in this field. It elaborates on the performance characteristics and
application practices of several major engineering plastics in combination with specific application scenarios,
verifying that engineering plastics possess multiple advantages in the application of humanoid robots and
play a crucial role in promoting the development of humanoid robots. Furthermore, it provides an outlook on
the application prospects of engineering plastics in the field of humanoid robofs.

Key words: engineering plastics; humanoid robots; lightweight mass production; APP introduction
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Pirelli's tire technology has received high recognition
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