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Abstract

In this paper, by establishing the theoretical calculation model of the film thickness of the evapo-
rative aluminized machine, and considering the influencing factors of the rotation of tooling and
the structure of the aluminized parts on the calculation model of the aluminum layer film thick-
ness, the theoretical calculation of the film thickness of aluminized products with different
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structures and different placement positions can be realized. After experimental verification, the
calculation model can not only control the error within the acceptable range, but also verify
whether the structure of the aluminized area meets the requirements of the thickness of the alu-
minized film in the product design stage, which provides an important reference for the optimi-
zation of the aluminized product structure and avoids the aluminized defect caused by the prod-
uct structure.

Keywords

Evaporative Aluminization, Film Thickness, Simulation, Theoretical Calculations

Copyright © 2024 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|

MIRHER VR, FATZE TR KA S W AT & 214 LED 4T+ OLED T M#ot K
STAE[] e TR AT A IS, AATTRRAEXT PN 26 B S B8 DA BV JOC AR AR, AT 45 381 58 47 1) HE 9
ROR[2]. EEHT S5 2 th gl e IOt 5 1, 5 Tk B Sy T KA 58 SR B e LLAGR AR 1) T i
WBLTE, 2R S B D BRI . B2 R AT B A SO (PVD) BI 28 B 0 1) 7 A 2R 2R T AR
—RmEEE, NTIER| SR H I, 2 T 2R B R R AP R, IR AT R [3]
[4]

B 28 AR BR ORI e, SRR AU RN O B B AT IR L, A I A DAy o e ) 2R A
o N TIEBIROCASEACR, BALIFE % BT R 2 g5k AT iy, X845 ] ORIE 2+ 10 B A3 B4
DX I J 3K B BRSO — N HERE . TAFGRIIIREE . A1 LA A AR 28 A IR A B S A A FE AN TR, o
INFEERE R AT SR AL, L5 — LR PR AL W] BT VTR BB Z (5] [6]. H AT HIAHSGHE 7T
BB i 90 I T A 56 [ 7] ] BT T 45 A RO A0 A [8] [9], PRI 7R BT A — B RSB T ik,
FEBLTHIY BOS R 2% 4 ) R Al AL O BRI ST AT VA, AR e ki i ZOR IX S a5 #y i,
77 b A TE I AL A5 BRI R [

2. REREwIFE S

K PVD fEEBFRMEATHSR, FHASIAET, ML pmdy, SRSt m, MEESL
EEZ AR WRREE TP A B A [10] (GRL) KT RIERISA 2 8 [t R T, BB
T AEAR MRS KA AS, RSN 3R T A 21 TE BT B

kT
\/Eﬂ'dzp

Ea: T —— R PR A AR, k3RS R $(1.380649 x 102 JKY), T——74 T HTALIEER)
WEE, d——SM T R EACES: 3.74% 10719, P——4r THiAb 2 7] () 3% .

WA 1) (b) BT IS 22 8 R U I 2 K o T 28 R V(B S 7 4 42 b o ) R A e T
BE B A B0 RS BN, AT UK WA A AR, B M R IR ) AN T T B R R — B UL IE] 1(0))

A= 1)

DOI: 10.12677/mo0s.2024.135476 5261 jé

[

S


https://doi.org/10.12677/mos.2024.135476
http://creativecommons.org/licenses/by/4.0/

HRAK 4%

Rk, BAMRES NEMYSEK, BHEAREDLR), EEKEREY, ZREM U KE NG,
FPURE Y8, TR — N AW Y KI5 BEJE K . BEE Y HAT, BRIEEAWY K, (HEBKmIHE
REFEFRE. MNRHOTAERE, EARES TAREFER B, AT ORI, 5 AR R il
[ BR 1 BE S B AR Z AL E S B DTRE R, R t T HEHNQ)RE . EHET M, NFEEEE
PR A, B DR 0 2 R Rt R DAR ) ER T EE Rt FER T O S 2 Mo 2 B S/ 0 453,
HEWER

Figure 1. Schematic diagram of bimodal tungsten wire structure (a) Structure, (b) Physical drawing, (c)
Schematic diagram of the evaporation principle of point evaporation source
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Figure 2. (a) (b) 3D model of the internal tooling and evaporation source of the aluminizing machine, (c) the coordinates of a
certain point on the evaporation source and the tooling
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Figure 3. (a) The angle between the normal direction of the plane and the coordinate axis where the point to be measured is
located and (b) the schematic diagram of the cosine theorem
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Figure 4. Schematic diagram of tooling rotation
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Figure 5. Deviation between the theoretical and actual values of the film thickness
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Figure 6. The relationship between the solid angle and the film thickness and schematic diagram of the acceptable evaporation
solid angle at position A
6. MAESEREXRAREERE ANBAEZHNELLAAREER

W —A Q, SEIJ LR E s 5 B REAT X b, a1 PR X P B BT IS 15 2015 7,
A RUR LB 5 S 2 (A 2 AE R R o IR IR A SO G AT 2 1R, B
t,=k-t,+h (11)

DOI: 10.12677/mos.2024.135476 5265 A ()


https://doi.org/10.12677/mos.2024.135476

A 55

Table 1. The theoretical and actual values of the film thickness at the same solid angle Q
1. RN F R Q THREERESIRE

HEHigfh 12.7 14.1 16.5 19.8 22.6 25.4 28.2
SFrE 13.9 18.9 28.9 39.0 49.0 59.0 62.1
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Figure 7. Relationship between theoretical and actual film thickness
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Figure 8. Theoretical and practical deviations of aluminum film of structural parts at different evaporation angles
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