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Abstract

This paper investigates the relationship between the structure of aluminum plates and the thick-
ness of aluminum coating for automobile lamps. Firstly, four models with different structure are
adopted to test the film thickness. Then, on the basis of the solid angle method, the structural fea-
tures of geometry are described. And then, based on the CTAIA and MINITAB, the expression of
film thickness and structure is given. Finally, the numerical simulation example illustrates the ef-
fectiveness of the results presented in this paper.

Keywords

Automobile Lamps, Aluminum Coating, Film Thickness, Solid Angle, CATIA, MINITAB

't -

ERHERSERERENXRVR

EhF!, DR, B OE, RO

WINBEFET M AR AT, LI &I
Email: 18851196076@139.com

Weks HiH: 202047 H22H; FHHEM: 202008 A6H; KA HI: 202048 13H

HE

ALEIHREESTEBLE, BIATEBHEAEREBRIREZRRRRZX—RE. BRIk, B
. HERURBXUMSEWEEE, T RERNRER, REFIALEABSRIE LA 4%

NESIH: BT, Bk, VR, SR, P IRA R S R E R AR R BT T MUBCCRE S BOR, 2020, 9(4):
279-289. DOI: 10.12677/met.2020.94030


http://www.hanspub.org/journal/met
https://doi.org/10.12677/met.2020.94030
https://doi.org/10.12677/met.2020.94030
http://www.hanspub.org

FH#T7 %

fiE, B CATIAB AR TS X B IR E IR RRSLAR A, A SR AT B EMINITAB, 21 TR
5EMRAREN. Bj5, EEHEEFIRAE TAXERHH M.

XA
AT, B8, BE, kA, CATIA, MINITAB

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

RERIT AU R A B, BRI D E RSN Al R R X L+
s PR TR 22T [ EOR BRI ™K o 22T IR AR BT EENIT IS DA R S T 4
HI&, WHEOLY, AITERAMOUG, MR T 2R R A R . B AR W R T
Bty T 1933 S (1] e RN AR BRI A A B3 5T i, 2 BRI AR A T ) 4
TEMH2]. BERPATIIRER R, PR TR NT BN EORBA 3], IR 8. ik
PR TR T R T ' R S R 0 0 B SR E T S R R RO R A, (B E R T A T R
WASEAR 2 A Sk . DRI, B TR A 1) 20 g 5 B T2 B B ) 5 3 0 24T A Vv A5 o B F S A1

AT PURRAS [R5 M AR 0, IR R R S LR AP E R R, JFEET MINITAB #fF, 4%
VARSI B, R R MBS R IE X EBO A SH RALAT 2 SR M Z R 5,
I A S S5 R A Rt

2. EEEEEENR

PR N JE R B R i, AR IR, R R SIPEXECLORIE . Dy 1 R
Hi 2 B R SR PSR IO R &R ASCR B TE AR R A DY A, ILIA 1

h

Figure 1. Four models of aluminum plates
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Figure 2. Parameters of aluminizing equipment
2. EERESY
Table 1. Parameters of thickness gauge
=1 WEKNESH
BB AR a7 K -GN} AN
0~200 nm 0.1 nm o) 1
(0~2000 A) (1 A) (2 nm + 2% 50 >6 mm >41 mm

2.2. WA E

BT Tk BRI R AR T AL, St B AR AT 9 5 o AR SR ML I 11 07 W 82 7 1w,
RIS, R b, BB, B, BRHTER S Bl FFS2, F93, BS540
KF5 5.

FB 5 58 ORI R JT, ZEAERREAR BRI 10 mm x 10 mm (Y IE 5K, R4 BAE IE 5 B a], 4%
Sk 7 RTINS IE AR EAE, BRI B EE e, WK 3.
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Figure 3. Reading the thickness of aluminum coating
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Figure 4. Tetrahedral model O-ABC
4. MEAER 0-ABC
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Figure 5. Pentahedral model O-ABCD
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Figure 6. Solid angle
6. SMIRFS

4.1. HEBEESIFROIHREIRE
1. KR RIS Bt an R 3% 2.

Table 2. Rectagular model test data

= 2. KAMAREIAIE KR

AARF (@ x b x h) mm
[sa=3 a b h |‘\)/|
11" 100 60 60
(T XA 1 7 1fD)
gt 5 1 2 3 4 5
1 223 34.6 37.8 41 41.6
2 9.6 23 29 27.9 33.6
3 4.9 10.5 17.4 15.9 19.4
SRS 1 2 3 4 5
1 2.25399 2.697039 2.797057 2.829417 2.833719
2 1592476 2.026329 2.115204 2.335258 2372776
3 1.285208 1597499 1.777729 1.887494 1.935474
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Table 3. Wedge model test data
7= 3. MAREINIG HR

A Rf(a x b x h) mm P
s a b h
162* 40 80 60
IR Ui
(T XA 1 7 1)
i JE 1 2 3 4 5
1 16.2 33.7 51.1 53.5 55.6
2 25.6 47.6 54.4 543 54.8
3 122 30.6 37.8 39.6 38.2
4 6.0 15.8 19.8 222 20.0
SLAESR 1 2 3 4 5
1 2.948521 3.384787 3.404726 3.393342 3.404726
2 2283888 2.649432 2.788616 2.816215 2.788616
3 170335 2.001261 2.151585 2.19541 2.151585
4 1.296753 1.506894 1.627436 1.665965 1.627436
3. HEEAEALRLS B s a0 R 4k 4
Table 4. Cone model test data
< 4. HERARBNA TG HE
AR (2 x b x h) mm
e a b h
250° 45 45 60
A
(MR BT F1 7 1)
JiE JE 1 2 3 4 5
1 / 73.7 71.1 75.6 /
2 57.1 52.5 62.1
3 36.8 33.1 40.2
4 22.9
5 12
LA 1 2 3 4 5
1 2.901394 3.350214 3.378479 3.350214 2.901394
2 2.505198 2.640049 2.505198
3 133174 1.943505 133174
4 1.415932
5 1.038333
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Table 5. Trapezoidal model test data
F 5. HMRARIHIE

B R f(a x b x h) mm

e a b h
250 45 45 60
Al '
T AT I 1 77 1))
g J 1 2 3 4 5
1 325" 73.7 71.1 75.6 /
2 57.1 525 62.1
3 36.8 33.1 40.2
4 229
5 12
SLARS 1 2 3 4 5
1 2.901394 3.350214 3.378479 3.350214 2.901394
2 2.505198 2.640049 2.505198
3 1.33174 1.943505 1.33174
4 1.415932
5 1.038333
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Figure 7. Angle of evaporation
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Figure 8. The curve of solid angle
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Table 6. Test data considering angles of evaporation

*® 6. FERAKRAEREHIRE

Fr W& KIRHET R G 0° cosf) k a
1 K 0 1.00 22.59 15.69
2 B 11.31 0.98 22.84 15.05
3 I 21.801 0.93 29.09 21.74
4 BAIE 38.66 0.78 35.81 30.72
5 FIA 0.015 Pa 14 & A 51.34 0.62 48.23 36.18
6 BAIE 59.036 0.51 47.78 29.82
7 FAIE 68.199 0.37 53.9 31.03
8 BAIE 78.69 0.20 62.73 34.06
9 KT 90 0.00 66.1 31.72
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Figure 9. The housing of EBO A SH
9. EBO A SH [RE&LT 2 7=k

5 IR AT IUA I RO EBO A SH JGAALT 2 7e ki A e IX 38 AL, A2 148 2R AT SE bR
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Figure 10. Polygon segmentation
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Figure 11. Calculate solid angle
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Figure 12. Degree of Q,
E12. O HEH

[ 23 AT Q) Q, ~ Q, IR/, TS E] Al S0 TSR : Q=0 +Q, +Q, +Q, =1.18 .
AR BT A2 SRR A Q=1.07
THEEE, FEEM BRI ML 6, WK 13:

c2

Figure 13. Measure the degree of ¢
B 13. MEELIEAE 0

A SIS B ol WA RPTERP IR 5 F T O FTE T I P AT M B c2. Sl
fcl. 2 [MMJA 0795571, WARIK, aRisxrh:
K =66.63—29.38c0s(5.571)+3.47 cos” (5.571) —18.28cos’ (5.571)
o =32.69—24.37cos(5.571)+97.83cos’ (5.571) - 91.26 cos™ (5.571)
TRA K =38452, a=30.717, ¥ K HM o (5H NERKHEAXQ) S, 52 EKEESZHE

JiiJE =38.452x Q1 ~30.717 ®)

AL SR SRR AR Q =118 FRN(5) A5 :
AL = 38.452x1.18-30.717 ~ 14.656
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