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Abstract

This paper makes a systematic study on the application status and development trend of green technology innovation in the
field of modern machinery design and manufacturing. The research focuses on key technical directions such as green material
selection, energy-saving manufacturing process and product life cycle assessment, and compares and analyzes the differences
between traditional manufacturing mode and green manufacturing mode in terms of resource consumption, environmental impact
and production efficiency. It is proved that green technology innovation has significant advantages in the field of machinery
manufacturing. The experimental data show that the carbon footprint of products can be reduced by 35%~45% by using bio-based
composites. The green molding process based on additive manufacturing can reduce material waste by 60%~70%; The use of energy
efficiency optimization system can reduce production energy consumption by 25%~30%, and the study further proposes a green
design evaluation system for the whole life cycle of mechanical products, which brings a technical reference to the sustainable
development of manufacturing industry.

Keywords

green manufacturing; Sustainable design; Energy conservation and emission reduction; Life cycle assessment; Environmentally
friendly material

WL 5 IS R R 2R B RUR 83T R A

7N
IR AR RR AT, HIE - =R SFIHLL 467000
m =

IR I ARA) F A IRAARIK T L5 B AR L0 B A IR R LA BT 2RAR, R4t e s, Faes
¥BIZ, FRAGANFEEREERTOTRERE, B USMERFEREX G ER SR E TR IGE, REY R
A FRRE @G £, IEE T S EHARUNH THIMB EMIRALEBFZRY . FHFHOBIEIEN, KB AP AL 44
VT KR T S BT [ AK35%~45%; R T I 60 SR & R A T E T LA AR A FE1K60%~T70%; KR RERMAL R, T4
& FFREFEAR25%~30%, FFRUE— T B T A e A e A EX IR R R, SR ELTRSELRFT TR
REFH,

ES k|
G hE; THERT; VR ASRMIEE; RFEAIFAA

15|18

el e BRER S IRV 0, AL T L TE 2 )5
SRMELEERERE . ESYhEa 8 (e TR P S
B, B HAGEE Y SILX— AR OIRE, ETHL
WSV R B R R LR R P g, AR Se M)
PP, TEMAG. PR TR R, TS
8 3R QU AL AR ST P L i P B R SR B3

D
TR

[fEER- ] fNA$S (1980-) , 5B, PEIMEEWA, K&
R, BETRRIM, MBI TS REEIR.

48

2 FBEM AR EH
2.1 EWREfE AL

AR T E SR SR E EARBAME BT, (REERA:
YolE R AR E BN E A S 7 FhP kL, BRESerE
ook, BHIRENET, VSRR R A0, WD T
POEZNTASREE I OIS SR SN il S3Eiop s e s o g SED
LR RTFRA R, EAEDET A | SRy 22, X BERTr
SR BRI E . FEAUREREX e, ATHAIRE
FRITERESI Y SRR, TEInEIepEL, SRR,
AR AR I B R A ORI ST B, BREF LSRR
Be, TERET . BRI, YA E
BRI ELE, ISSIURARU R AVRCR, (AR



MRRZEESMARA - $ 045 - £ 028 - 2025F 05 A

R . YR A R AT E— R AR
BAR, AT O il al A R, AR R R
REERIMSES i, RIENUM ™ I E AR RER, T
ISR RSN TN, HU S PR
TERIXS RS EBUR, EFRIRA T WA BR b n ] T PR
[, BN PR AR5, el A=l At n] &
FOTRIN A, SCOUGRIRE RIEEER.
2.2 AT HEMR

AR AR, RAEE RS PRI SLIl i K S
HARME, BT SHEE S EONA, REBEm
ks, AWBE IRy . AT4ERIXERIRATHA T
IRET R, B al YRR DR A A,
FESCHERIETE SR, RTDARE B AE B S & P
FIEMESE . IMRE AP ELRIT A AT AR IS5 AL (b
B ERKR, BRI SIURE, EHREIRTT
SCHEINA), ISR SRS 75T, AR AR
EEMEL, EWRATYESbR R AENGTEY, BER
IR REIL N AT AR RS i, TSR, =]
TEUEEYI BT RIE S il ke SR, AT
PRETHROTEREN, RIS I THIER R . S=ifbhk
ZERIRI, BRI AT AR A G .
23 SHEEESHH

EtEBEE AR IR AR RHR ISR B S 155 1Y
BRAE, RO LRI A ERE . MRk, mhsiRee
AN OSHRFER IS, St abE S BRI EL B fI R
M, FEGEIEREOR . VRIS ORISR, R
LPYEGIRIEEL (CFRP) DA T4EER 2L (GFRP) &
EEPRREN AT WSSO, g &5
MEmestart, S T E R ARG, TSR,
BERERIRRHEBOSOME# IR, fELIRGE, mrEseE At E
RIFFEEARES . Mk, BERER, SatEiitRas
SR, EREREDI N S RS 2 N, BEA AR S A
SRR MiRa)), IENMERNAGISE, ME(EsHIET,
SRR SRR B RIIES e . SR, GRS
o BEPERIHE B TR R TR SR ARE,
EATERE A SEDRINGE Y s, StEsEE A EHE
TIREAMRAL T RN A GNWELI | et 5, Eat
BRI iR, MR A, Al XL
ATIREEHUA R R, IERH A ay, FESSHENUMIST T
TEZbR, mlEREE SRR AT AREIVESS A . tRaiBith 2
K, BIREERE, TR .
2.4 FTEMRY

TREMEIRYE O RN T AHIE S R, R
BRFITTRESCR, AEARANHIREIHAE . $ETTREIRAIAIEL
REGPIEL, THOEP SRR, TR, BAHIZMET, RERD
A AR BEIRIR SR, PRI IR E R AR, TTREM

BN B REFRIPRRAERE, DUHBRIRAE R, PR
=i, BHRAEIR A IRERE. (ERFERIR AR 2N,
TIREM I B CR M SRVERE, DSt b
ok, SEBLARREARER, TREMEER BRI,
DAL i B B B, P Rs f 5 2 S5 AT A BRI TH
K&, TREMEI EIH —E R R EAEENE, (T RREER
., GRRS ERFIE R R S S e
2.5 Eeet il

BRI EE R AR N N NI R (BIAniRE . R
RS ) , HEBSWH., (Esl IR A= fbf
kB, AENUIR ARSI EE N, R R TR R TR
SIS BB PEREINDAEEE , SRR & RO R 1 A R T
Sk, RS EREMEIEMR GG B,
DRSO FREERR o 1R RS R R R B S5
AllElsREaRRY, B A S BAatEZE, BVRE
MR, HGERRRRIRCR, MR g RE R ScEl
TSR BERL L, HEE TTHORRE M, BRIT MR A
AV TR R RETRL, PRandR &, Mg —2, HgtER
TR RA L I ETIE T

WP RS i SEE A A A A At
* B SRR S AR O EERE SRS R
PREsRIERITL, @i EI RSN ST, (2
AP AV EISCRAERRR, A RS R, a6 %
RO BRS R ET, IS ITaers, RIS
R, [HERERSIMRATE, AP s
RINE, RIS RESThRE, ARk
3, ERHIRRAIRAIEE, BAEE e RS
RN, FEHETSPTSRE, S T RmmeR, SCEE
TR

= 1 HUHHIS A R I RERT EE

s W PR MR BHER (keCO,.
PR (g. cm?)  (MPa) (%) kg)
LB EI 7.85 400-550 85 25

RS 2.70 240-310 90 8.0
HEE IR} 1.25 80-120 95 12
HAEEAEME 145 180-250 98 1.5

3FRBHIELTZEIH
BLAMURENE T2 E R sAE IREERE . (IRHEEOT FIAT
{7, I EHIETENE D, FRUR TZRIHEA EZEHAL,
MRMACEIRIZEL. AR T EREIR RS,
DUTHI R I REIRT L ST A, R s EOoR L)
HIREE I B SR REIL, SREbIHIReR,, Bt i
SafEE, BEEE T2NMEHEENY, IRESHEY
ook, WEEFER R ENIRE SRS, Wb
MEHGIRTETE, RAMENE SRS L, BRRERER

49



MRRZEESMARA - $ 045 - £ 028 - 2025F 05 A

ISHIHE G, TEA—Maiisaaflis T2, 3D $TH]
HARMA: T . CREEEHIEE MR ZHX — B AMIPLEL
B, WM TCIBIEEERTIN T TR, 3D FTENS&IHEER
REIR AL, RIBI DR RE B REIRINAE, BB T2
e FRETTRE SRS T, RAEZENEPLLSE
MR = EASE, SCBLRARIEIE, AR T 2N
PuX—EE, BERAERAEEEACE, B RS R =4 (i
WESR,. BEAXRSEWIAL, BB T 2] SR =
RACFIA, ZERbrRHOTR Pt

F 2RI T RAD T T ZREIREFENSTHIEE, M
REE ML, BRI EIDITEHTLE, XAET
v 1.2kWh, KIEIR T E S P)HEI 1 3.5kWh/kg A1 B AL 1
1.5kWhikg, iX#E7RH 3D FTENTEREIRREIE IS EE T A B
WIS, DIMPELRI 275 YA S, 3D FTENDAR A B A
TZEMERIRAZETER S, %BEA 95% F190%, ffE4
PIH T Z Rk BRI =AU 45%, 1X150HH 3D $TENFIA
RRALAEAT LR A 5 T FRBLIE B R (L3, A R Tk > IR 1Y
TCIBVHEE, MEER == R MR, 3D FTEIR =& EEHY
EeB AR, (HEbfeaciln s, HEkre4 e, %
25 55%, EEEES . AR R R AR JBARIR Y 25%
10%, IXABLH 3D FTEIFER D Bk = A= T TR L A A 2

K2 I TEaesELLER
T2 BEEE (WWhikg)  MPEHFIFHE (%) REIFAER (%)
esz)Ell 3.5 45 55
it 2.8 75 25
3D 4TEN 1.2 95 5
B 1.5 90 10
4 FFRAEGERITERER
VEN T RIS A ay FIPEGE (LCA) L RIZEE TR

PR TR A B EMR RSN, TR ERE B,
PR | RIREAR . s, (REBEERURIRL, 1Bkt
Mk EEEEM R BRSIMEBRIER B ST REE,
PR/ D SRR PR EE R A #EM o A7 IS BER FRE IR AR
TIRE. Bk, FEREERSE TZHEOR, sHREEE™ . 18
HApriXs; RAERk. IRk, RHER L5, e
AR R AL X — 254, PERARTRH
FERERE, JWUDERFIRH, TS Y BOATT AR
PR, R R P R REIRTFRERE IR I X 5
AP, fEE R AL, b SR
RRAVECE:; St E SR, SRR, WO EFY)
SEFEPRTEIGHES, TP RS BOsi 5 TRE T
[, SR ERFIE IR s R AP R mll
BOR, WD BT AP IR B ARG s 17 S s[RI

50

K&, SRR FE R REISCR K B,

AR UK GIET, ERARIAE I AR oy JE B
IR R B AR A Bl ) ORI, 3R 3 B BRI 5
&ty AR SRR, THRSe s AR A,
AEIEVERE AL B B, S S SR PSRBT B R
A PR F iR, HUREIETEFERE & 70%. IRIGHHIE
Phieok, SreafilE X EIRTH R BN IR 30%, T &4
TGS AN, R RIS, SRS R R
KRR . $2 Al R G 520, LR HE R IR
5 60%, SESHIEHAEL, S sl DM
H 40% MiE., T EEHEBETHRER, AREHE
REHEE, SEOHREEIIRATIKER . A e
TEE, HOUKCRTFEEEREIR Y 80%, IRMESHIEMEL, S
FE AEACE IR VSRR T TR S T 20% BIfEAl, SbfEfEge ks
PHREE, IR, S S e R S A
K. A= mieEEie, MRS AR IRE] 50% 1Y
ACE, BRfEG kST, Sta il EFT A4 T A EE
FEIR 50%.

R 3 7 m kA BRI IR AR

TETERR Vil LS BEETEREE (%)
RETRHAE 100% 70% 30
WRAE 100% 60% -40
IR 100% 80% 20
IR A 100% 50% -50
5 &1t

AW F BT ARG TR ORI EN R 5 HE
FRR FHSERR, BEIIE T HAETTRERHE . SXIER AR R
PHHENEERR. Ak, HEERESIEERNEREEME,
SRR S BRI AR R, AU Y
AIRFER RIS . BT MBEES |5 B EIHT
MIAA IR G LN YLD A, st HlEEo R
N
S 3k
[1] MM ESMER Ot 3 2 8 FH SIS 5T [T]. 15 4R e 5 S bt

#1,2023,52(02):48-50.

[2] PP R ERORIENL B — AR RS A R ] SRR &

KA EL2021,50(09):42-43.

3] ZFHEIASHURE S G THS HliE BRI 1] R H IR,
2021,19(23):61-63.
[4] EAFAB S Skt LSRRI N AT NN SRR, 2021,

(07):176-177.

[5] FTERLBEE AU e s T+ S RIS R ARG 1] TREEORM A,
2020,5(19):98-99.



