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An Estimation Model for Energy Consumption
in Machining Process
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201804, China)

Abstract: According to the problem of energy consumption of
machining process, the energy consumption could be divided
into three parts; fixed energy consumption, non-load energy
consumption and cutting energy consumption. An energy
consumption estimation model was proposed, and the
parameters were determined by experiments. Finally, an
actual milling case indicated that the model can provide a
reliable prediction of energy consumption for given process
parameters, which would be the foundation of the subsequent
process parameters optimization and process decision.

Key words: low carbon manufacturing; energy consumption;

machining process; estimation model; process decision

7 il 3 M BE IR IH AR B B, HLin T A2 i B
TRIHFE G T A 2 B He B, AL T 7 X B S A
FRIRZE 5 99 06 SRR T2 g 72 v i Hiy REVHAED. gk
TETHFER B REYR A Rl , 3 A2 AR AL T AR K

YR HEA. 2014-08-13

W J). BEE 2R EEIRIAR B9 B AR BRI E
B R, L ALALAN A 72 LAYS A BE YR 1 #6727
51 E N AMIFIE & I, BRI E 2 R LN T
WA P REIRIH #ES 8 T 2R R S E HE 4.
WAL TS TESHG R AU TSR,
Yok /D BIL R 7 {6 S R o Y i BB TR R AR R SR BR AR T
DU T B A S P B R B3R, T e RE R
AR B M A AR R R BB R T PR AR A Sk 48
N FES I BRI N EE. B, —SUER B REFET
DAL BI AT BEAE T2 0303 72 v v T HL BB B
¥, B BEX T Z 2B BHATH B 15 =, B154L
I TR RE B TH e/

BRI, HLAN T2 72 v Bk P B BE B AG 53 0T vk
N HELR W4 B AR A S A 58 U0 B 7 R Adi S5O hn T
O RERE. TEZR IR b AR — MR o U B ) 2 (BT H
77 0 F Al e R BT U W S 2 i O ik
B EAR R, HREEZEUR L& 5
BE AERAS , IR BT B A U A s B ALK
WIBER — RN , 5 N T3 BE RN , — EoR RE #E
FoRLA. 53 —Fh 5 e R A B YT T2 S50 2 ak
b EES AR TSR BTE Dy, m 1 5 #
Z A EC R AT B, BUR T —E BT ST R
HAR BRI J7 A Oxley™! i) IE 22U I BIS LRI A
IHL L IAF B Armarego™ IH Iy BITIAEL. 55—
I 1 B AR SR T AN /) 0 FR AR B SR SR AL T HI 77  {ELE
WUIH TR A MR HPRES TR T EBR T
PR RLET TR BB DO R, E % AL T 72
FIBLPR AR B BE ER) BEFE. Gutowski™ B %642 1 T A
BN U BEFER R B AP T 2 I rRESE,
BT I 5T, BB BRI N R R i B A )
HIRERER) E 2R, HIZAR B g = X 4 25 Zh Fe
SEPR U 2h 2R 25 9 SCRRAL , AR A SR i 28 B
R R A B B, HORBAB S B R A — BB

HELTH . BRSABIEEVUR SR 5554 B XTI (20132X04012071)
B—EE. Brn1973 ), B, T4, 3%, B4 0. FEHFRT RV ENHERS . HEREEEEE S =R

HEEHZ%. E-mail; Lyxu@tongji. edu. cn



1368

B B K 2 2 (8 A B2

ERRE

JR R4, Diaz S0 & BRI T A2 o, R4 2S Sl
BT LR AL, USSR 2 B S s pLin T/
AEFERE R, (ERZEEFERERRETE
MRS, B — A I AR B R R BALR . T4
B B VI S 800 BEFE TR SR (K2 . Li 450 g
S E B D) I REFEAR U 3 3 B e IR ALK T BE
R BERE, BRI AR B T Z MR 18
BRI SR , BT B0 U2 BE L 45 B AN YT HI
WEEEME BT E A AR, He S50V FI R DIEI 1
AR BT BERE X HLAN T 72 0 REAFE T SR AT
R, (B AR o 5] R REAE (U AR ik F BIL T
FERG L AE , PR AR A B B B BRAE IR RN, T
HAZAR BRI W) 32 BE L 2 45 U0 I TR 25 1) )
TZESRAEEN, FR T IRNSEOI AT L
FIF AR Ma %08 R BB L3, R A R T4
Prik AR LT U1 El S 5 T BOL S 5 %
ANSI4140 P BRI , NER(A EDFAG T I 2 9 RE
BIHFE, IR I T BRI RRAEAIE U7 I 3R B
Jrik. Li 0 R S A LA B S BOE SR,
BESL T — ST R 2 R B 3 b e 3 G REREA
By, Hoie R5 TR AT 5 BR R , 13 U R SRS 10 5 M
B I — i BERI S R BE R T AE.

A SCE I BRI TS A R R B i
BEFEAL AR, 1 X BUENUR BEFERR 7 Z AP T 72
SRR WIS AL T AL T 72 oh A REAFEAR AL
BN T 72 9 BRFE 73 0 181 R REAE . == ZRAEFE AN Y]
HIBEFE=ANER 43, 20 B X BEREIEAT T 82
B, ETEIS RS & R E R BB &
JRTERENUR b 34T T3R5 0, ZRBAE T AR A
AR RO B

1 Hlin T3 EREFES

P T RER MY XA ZFHER, WHLEK.
T 2Tk B N T EOR S 808 2 2 Bl &
G, R LAHUAR N 4 , X B4 B il i it AT LA
Tl B A TR B PR AR, T ™ i B B i
ARl 3 R 4. HLOIN T 2 SE R E R — ARk 25
BRIZAR , I 7 e A v PR B R B R B R R A 3
YrHEL.

PURTEDN T 72 i P BB #8, AU R AT
FORFE BRI , A KR IR T H B i & BT #E. FLK
BN A A28 B R R I AR AR P TR AL, BR 25
REZNMBERERE, &7 N TR HE. U

JBHiiA R TIAN T RAS I SE MR AR A ZEPLR R
G B0 F BB TH FEZEL AR, R B AR AR R ALER 35 &
WA SITHAE T AR A3 BEAE , H AR A3 BEAE N b
ERG. R NRE MY B3 7 % #%. Gutowski
S0 A S R R T T AT SR
UL AT M TR EEIHEFE S T BB
14, 8%, FEAE = RO R BEAR B, BBE ¥ 2 E AR
Dahmus™ Bf5E T HLIR RGe & 2h BEFRR{: £ v RE T #E »
HEh SRR EHA T RO #E A B R AU
B T ALIN TS 72 A S RERE A /NI A, SCERL14 39 B
PR SRR R I REFEML T TRAIBT L, R KRBT E L
RS B R A T e #E B BoR, (B LT LR
H T T 6 B R BE » B B BB FEATS o 1 B BEFEAOTR K
— &R, Hik, ZEFEATHUM T REFE AN , (U5 SR 3
IR E BRI AR K RERE R AN SR

BENREARRRL RN L R
MEBAR AR L RF RS HPRERRUA 15
ek Bl Bt 45 LA B ve 20 4B 45, SCRRL6 17875 18
PIBEEDLR I T3 28 o 2 R TSR 9 R 5 K
REAE > O I AE BEFE AN [E %€ BEFE, P AE REFERL 216 7E
AORLBR 25 1 P B T HI BERE , B REAE S5 N TORZS
Tadk, RARUES I ALR B A T BEMLBR IE W B #5 R BB
FE.

DR, AL N T2 2 i BB A8 B i 4b T3
ARG DR AR, KA R EEZRA T
MTTZSEBE U RHLR G T REE T
0 3 X BCE HLR LI T A9 RE B JH ABEAT T 9T, A K
FGEE LI TR BRI, TRPLR
FERNUIN T AR R R 0 D R IR T R B AR N EE
L. SR, BT ARIKI A A e Bt H g
REEDREFES 0, WA 1 Fim. B9, P R,
i 2 FF5 33 - OPURFL, @ 85 30,
QM , @ EM=F, OWATH, ©UIH T4+,
OFHEHE , @ FH#F 1L, OPUKRFFHL.

25001
2 000

1 500

/W

1 000}

s00F

0 20 40 60 80 100
t/s
E1l $HEEMZEIERERE

Fig.1 Dynamic power consumption of the milling process
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Energy consumption constitution in machining
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Fig.5 Power-time characteristics in maching process
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