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Research on Pulsed Laser Cleaning Process of Cessna 172 Engine Casing
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[ABSTRACT] In order to remove paint from aero-engine casing surface, a study on laser cleaning of Cessna 172
aircraft engine casing surface was carried out by using nanosecond pulse laser. By analyzing the surface topography and
roughness of the paint removal area of the casing, the influence of laser energy density and scanning speed on the cleaning
effect of the paint layer on the casing surface was explored, and the optimal process parameters of laser paint removal on
the casing were determined. The surface quality, microhardness and roughness of the casing after removing paint were
comprehensively evaluated. The results show that both energy density and scanning speed significantly affect the paint
removal quality of casing. When the energy density is 18.33 J/cm” and the scanning speed is 1600 mm/s, the paint removal
rate is 98.7%, the surface roughness S, is 2.48 um, the casing itself is not damaged, and the surface microhardness is
increased by 1.9%, which meets the paint removal quality requirements of the casing surface. The research results provide
theoretical and technical support for laser paint removal of engine casing.
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Fig.1 Cessna 172 aircraft engine accessory casing

®1 ZL105 BESHUERS (RESH)

Table 1 Chemical composition of ZL.105 aluminium alloy (mass fraction) %
/| [ N I
Si | Fe | Cu | Mn | Mg | Cr | Ni | Ti | v | Pb | Sn | Zr | Al
5.50 | 0.22 | 1.26 | 0.004 | 0.50 | 0.003 | <0.001 | 0.13 | 0.019 | 0.002 | <0.001 | 0.004 A

20244F 5678 55 ] - DAt A 83



,—‘? N »
Hl:jl‘lex RESEARCH

R JEBE AR SO UPR AR, O RE 2 N
FEAH, BLRHEOG SRR T A AR R B F2 2 O
A T 49 R R, AR S L o AR O RE R E R E,
AR v PEATAIL IR 2 1 bR v o oMo AR A iy 30
FI PRI 25 0L, EPRHO L BB % 1 12.22~24.45 J/em’
FHEHE 800~2400 mm/s 5 T HEA 75, {50 S50
2,

WOLER BRI 52 AU , 18 1 6 PR R T 5 HLRE
JE BRIAS R S RORE B B R A 27 A VAR A LI 28 1T i o
i, R EEHER A BR A R SS—60 U Hi f +
ST, WS R4S 2 T A TR S0, S BT O ok v ko 3
M2 ; [ PEPEA Sensofar 23 H) S Neox090
27 TH S RS, UL [ V4% 3% T 7 — 42 3 O X L3R T
FELRE B R4 70 5 (LI SR 4 2 DHDRE B2 S, 4 2.38 pm) ;
1 FH B8 3 F1] Rockwell ( Qness ) 23 @] Q10A+ 4= H 3 i
ol e AR 2 1, XoF 3% T4 5 T %) S Folc il 1A 3k 5 )
WU B BN 7] MV —CS050—10GV—PRO Tl AHHL
XoF [ 2% 1T HE AT A BRI Matlab F7E XS R AT
TABARAN I R 4 A T DX R R A DX I SR Sy
@A, E 3 Fos (i, &ERRRER) .

T EARG P REAGR RS S SRR A HE

Sample 7 Field lens

j VA
W S X
P qage

Control system
(a) WHIRRG R

Scanning direction

Laser\.____5 __
spot \
= == e REEEE TR
5 |
B :
O | he-eo-on R A
R g
kS| | g
2 S -
=) 1
< 1
L e > --m-m - Bl
@] 1
1
|
A
5 mm I

(b) iHBkHARE R
B2 HtERRGMEERETER

Fig.2 Schematics of laser cleaning system and cleaning path
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Table 2 Technological parameters of laser cleaning test
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L (BRI E,75ME) | (R v 251k
G e R 12.22/15.28/18.33
RERSEE/ (J - cm™) 21.39/24 45 18.33
— o 800/1200/1600
HAiEEY (mm - s) 1600 2000/2400
JEHE B2 D/mm 0.05 0.05
Jok b5 B o/ms 200 200
IR fIkHz 100 100
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Fig.3 Image of casing surface before and after laser paint removal

and binarization image after paint removal
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Fig.4 Surface morphology of laser paint removal under different energy densities
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Fig.5 Surface roughness change of laser paint removal under

different energy densities (v=1600 mm/s)
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Fig.6 Surface morphology of laser paint removal under different scanning speeds
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Fig.8 Change of paint removal rate under different laser parameters
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