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A Study on the Selection of Stainless Steel for Automotive Inside Mirror
Joint by Vacuum Sintering
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Abstract: The car requires an inside mirror installed between the driver's seat and the passenger's seat to ensure the
driver's rear and side view of the driver. Inside mirrors must always be attached to the vehicle to ensure the driver's
visibility. Inside mirrors attached to the windshield of a vehicle are always exposed to direct sunlight and should be
semi-permanently usable in hot and humid summer weather in Korea. Therefore, the mirror mount, which is the junction
of the inside mirror, is particularly important in corrosion resistance and wear resistance suitable for humidity. Mirror
mounts are currently difficult to manufacture due to their reliance on powder molding technology in advanced countries
such as Japan and Germany. This paper focuses on the fabrication of high corrosion resistant stainless mirror mounts by
vacuum sintering technique and focuses on the selection of materials suitable for the production of mirror mounts through
experiments of 300 series stainless steel and 400 series stainless steel manufactured by vacuum sintering .
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Fig. 1 Room mirror assembly

Fig. 2 Mirror mount
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=5 A
2ol AEE vl A

(vacuum  sintering)<=

(pusher Type) % F¥T4Z
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a7k &4
Agtet AdE e FEd 244 go] e AE
24 FA(vacuum sintering) S A A 3FATF. Table
198 24 Z2 A28 Ay v)aste] YeR)

Ak
Table 1 Sintering Process Characteristics
General " High ture Vacuum
sintering perd sintering
sintering
Facility price Excellent
Advantages is cheaper property
Limit L
. Sinterin Decreased
Disadvantages |temperature(11 time is 1 ogn roductivity
50C) e P
Sintering [Temperal 1150 |1180~12001C |1250~1300C
process | ture
time 40 min 120 min 210 min

222 HX=E MH

2E Il 2~ R Ae] TS As2A W
|02 H8xa gt e A=) 7] Y8
M= Aol 12%9] Cro] 3 = ojof s, Crel
olste] 48 WAAS Zheth s R &~

g s st es st e 5455
FAo R R Wagth, oy cre Ho| ¥HS
55 3H(passive)3HA| Tt o] HEuhe ~EQH A~
7w AbstA el HEel ofste] rbEojAH 2
glQle 2ol Nis H7bshd 4 e g 24

oM o] WS FgAZTh BT ST Fel Ni
o] I L HUe|E ZH(FCC)o] 271
AFEA & 5 Qo] AT dPdo] FdEnt

S 2HUolEA 42 EAA O R 16~25% Cr
2 Nig §-F3h= 39 FeCrNiga o2 =& 7
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_37_



Z o ASARS clAlo|= 2| FEFO| AHQlyAZ MFol| 2l

=

o

Zo] gatel Az W Eobatk Mod U7t
Flgea - yolzol EA k= 3t
o WS ST LA EANS B7Fe

o)
|

o
rlo
ult4
B
a

=

2 A3AE v ul2E AlFd FE ALE
9] 30041E 2H2l#El X SUS304L, SUS316L%}
400A19¢]  ~HQ#H A  SUS4I0L, SUS430L,
SUS434L9l thate] Z1F 2 (vacuum sintering) Al
kol dE A A% & AFA f88 1 WA
4 2HJH 2~ v nREE 2A% e e A%
g Z~H| Q1 S WA ST Table 2+ ANE 2H|
A 2=7e] vl EFelt.

Table 2 Stainless steel comparative classification

2.3. Mgz

231. EMX| ¥ x5 HAF 1l

Fig. 42] A5 54715 o] &35t 248 =
= Ao, XFE vlo]lAE nEHE o] &3
of ATk 30071E 2HUL SUS304L,
SUS316L2 AR5 5743 A3 Table 33} Table 4
o} o] 2AYE 4 AF X GAEZA AF
2#o vdE s A3E Yeldlon, 400AE
2~H| 18|29 SUS410L, SUS430L A] &+ Table 5
o} Table 67} 2] AF g ALE7} AF =3
of Mg= = AZE YepWl) SN SUS434L Al
85 243 A3= Table 73 2o] AE 230
WS AYE Atk

Faithic Martensite AuEETE Table 3 Density and dimension data (SUS304L)
Judg
. SPEC| 1 2 3 4 5
Cgél;‘;‘;ﬁilm Cr 12~30 % | Cr 12~17 % | Cr 16~25 % ment
. S 7.20r
Organization Ferrite Martensite Austenite density(g/ent) higher 6.7316.79 [6.77 | 6.75 | 6.80 | NG
Heat - Width | 2477 125.08|25.04(25.03|25.06|25.04| NG
cal O O e} Precision +0.13
treatment (rmn) Hei ght
Corrosion N N Wiah | 242 [29.15029.16[29.16[29.17|29.13| OK
Resistance
Heat Resistance ¢} Table 4 Density and dimension data (SUS316L)
Judg
Hardness O O SEHC ([ 2 3 “ 0 ment
density(o/en) h71g2}§err 7.03|7.05|7.06 | 7.02 | 7.07| NG
223 ZEH . _
1:!] Eﬁ u]._?_Eg] 7‘6]‘53%’—7@—% %6}04 E}-D} e Precision I\{Vldt: 214071/3 25.10125.07|25.12|25.08(25.06| NG
= = _ mm ight| .
Asg ApBoel ZHglds UEe] FAYE | wia | Ak P122016291529082010] O
WS olE FEe Aretdon, AHele s -
o] X% MAjol] Wz EAS 1ed tho] Zal Table 5 Density and dimension data (SUS4100)
2 B8 S A Al 2-&8tth Fig 3 A E sPEC| 1 | 2 |3 |4 |5 grlfr?t
A5 YEld : —
density( g/eni’) higher 7.1517.17|7.15]7.18|7.16 | NG
Precision Width 34(-]7173 25.07|25.05{25.10(25.06|25.00| NG
(mm) | Height| ..
Width 2190%25 29.07(29.10{29.1129.02|29.05| OK

mwo-ﬁq

0(3607° 90°

180° 270°

Fig. 3 Molding process

Table 6 Density and dimension data (SUS430L)

SPEC| 1 [ 2 | 3 | 4|5 [Jue
ment
. ) 7.20r
density(g/ent’) higher 7.20|7.22(7.21|7.20|7.25| OK
Precision | Width | 2477 125.93125.90125.92/25.95(25.97| NG
€C1S10Nn +0.13
(mm)  |Height| , .
Width | 2. 29.09]29.05(29.07[29.03(29.05] OK
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Table 7 Density and dimension data (SUS434L)

SPEC| 1| 2|3 | 4|5 |k
ment
density(o/cr) hz;;; 728(7.31727(7.29|7.32 | ok

Precision Width s 25.07|25.05|25.10{25.06(25.00{ OK

(nam) Hejg,ht 20.15
Width | +0.25

29.09]29.05{29.07|29.03{29.05| OK

232 4k EHAE

e hEE AR At BEE AA A 1Y
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A= @odo] waEojok $to R Fig 49 2A4
BE7)E o]&3te] Zt7he] ~HRIH A~ ARE
2E3 A3} Table 87} 7o) 40041 9] 2~H| 2

221 SUS430L, %} SUS434L"ro] Aol wEstE=
g wg
Table 8 Hardness test
SPEC | 1| 2 | 3| 4|5 [Jude
ment
SUS304L 515*15135 85 | 87 | 83 | 82 | 80 | NG
SUS316L 5?5?5 80| 82| 78|77 | 82 [NG
SUS410L 5?5‘35 7818 | 76|75 | 73 | NG
HRB
susaoL | B 1 g | 70 [ 72| 70 | 73 | oK
SUSA34L 5?555 70 |69.5| 68 |70.5| 69 | OK

Fig. 5 Automatic density meter

Fig. 4 Hardness tester
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4 zEJE =] AseE 474 o2 2345 e
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Foll = W FEA < o] HAEE L, 2H|?d
dl2=7F SUS430Le] A 5E 1204]7te] X 3 &
U:]oﬂ ok 50%% _1;_,] =] H;Go] lr_o] HL/\g 0].0:1 OD:]
2H| Qg 27 SUS434L2] Al B o] A% wu ok
0% L] Fo] WA oL} = ?ﬂ%“ﬂ
Hd# 2~ Az vlgl] £ AEHE A5 E}

(@) SUS316L (b) SUSA410L

(c) SUS430L
Fig. 6 Temperature and humidity stress testing

(d) Sus434L
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