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Process analysis of laser cutting for

sheet metal parts rapid precision machining
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(Xi“an Space Engine Factory, Xi‘an 710100, China)

Abstract: According o the structural characteristics of sheet metal parts, a practical optimized
scheme for 80.5mm ~ 86mm sheet metal parts processing was obtained by comparison between com-
mon processing and laser cutting. The effects of different laser cutting parameters on the cuiting
quality were also verified. The results indicate that under the conditions of 2.4kW pulse power, 10ms
pulse width, and 10’W/em® power density, better cutting quality can be obtained with high produc-
tivity, the dimension error can be controlled within the range of +100pm. The results show that the
scheme is valid.

Key words: laser cutting; sheet metal; rapid precision machining

W E . 2008-05-06; #E A#: 2008-07-14,

EEEmM: FE (1980—), B, BHETEM, HRAAIREWE,



44 XM it

2008 4= 8 A

1 515

TE Wt K & B AL 7 B U L R 7 E
%, BEREP, ReHREH T REAER, X
FaRetsSEEReHILREARFHE . MY
BR, LHER., AZERTFRR, MRESH
MBI ZHT, AT MREREEEMFHINERIFm
I, REBNERAMIEFRAUTFE: B
BNl U, FRTUH, HIRXEYD
B, EAEME, BEKIEM CO, BOLTIH,

BFUIEI TR EBA MRS, HE, &
BEMBAYRRE, 7T A PE—EriEHE
Bl o 5 —Fh B B HEE LS B T 05 8 2 H AT
R K BT K ML & T 1 o 3 P T W 6 A %5

2 BAIRESEHTZ T RMEE

2.1 BEHNERBA

(1) &8: BHR,

(2) Z5H3%% 5 . 0T BUE A S B0 i 42 5
B4t (1),
22 BREX

B 1COI8NOT S8R, JRHE 62mm, W#
ERMBEARNEEmLEMBEELE, BRSA
% B4 H 35, mm,
23 TEAHRIEHRNLE

RELIABHENBHEREHES, AUT
JUFM T T E Rk,

(1) BEWPE;

(2) B kAL E

(3) BEKIE;

@) BOEmE,
24 W TESHE 6 FEFEFHITENT
ZHaHILR
241 #EARE

HAmT 16 4, BRAKEGEIRIENREE
BER, HEMTI o1 FLEFHESFaE S I,
BAAGRABMEMTEYEK, REWF,

242 # X&YW E

WEUKRELE S EYEMAIE, BREEE
FEMTHFLIA, MTHEELITEE, A48
(FE: &UEMTERBRSEOLU BN E RS
BEMY, HRMEINT H e il 2 A L0 th 220
KR B E AR I BoeED
243 HEXYE

wa, VELEEMEFNE, AR,
244 #AWE

HAHBEEFEH CAD BE—JLM[ L
B IE SR B B AR I ER A PLC #
FRFRSHALN, REEANRE, BNEE
FHURRIE, PLA B 3 iR 2 76 £0.02mm,
BT8R R SL bR EiR 2% +0.05mm £%, MAH
HEBLRT DA SR (4ol HE, HERL B BTRR, A4 BRI
EEE=80%, MITHE, VEEHEE, ¥
me) X A T RE R R ER, (BOEMT
BRI 1 BiR),

1 BHEOUM IS BER

Fig.1 Processing simulation of laser cutting
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Fig.2 Roughness~thickness relationship of cutting slot

under oxygen environment
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Tab.l Comparison between oxygen and nitrogen

environments laser cutting
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Fig.4 Oxygen consumption

¥ /Z=3. 0mm
#E=2. 0omm
........ HE=1. 5mm

wn
<
T

w B
S S
T T

S A% &/m’h
S

—
>
U

(=1
-
-
+

6 8 10 12 14
S 4k JE J1/bar

S5 AHFER

Fig.5 Nitrogen consumption
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