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Table 2 Comparative aspects of electron and laser
beam hardening
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Fig. 11 Schematic diagram of quenching pattern
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A7) wjel] X|ahe] FHoA AYYPAE GolsiA H
LAEARSR =

L o Tt fy

3.3.2 Glazing

o] 714 FEolv &2 THAE A
& FWd B2 YUz §E A }’0‘}‘4 £ 3
£8 (&80 ~0.2mm)A7|H QAR 9ste] F
& B2 (105¢C/s) ¥ o] ”]‘ﬂﬂ ;‘3‘1 o= Ha FFA
wtet v Fold Ad5S FUg. 2149 4
T, vntRA, WA %"] 27ob"‘FMl 2. dE £9]
7 (Type 0-2, 0.9%C, 1.6%Mn, 0.25%Si)<
A A of vpRFE 1/274A Ahse 4
#g BAFAon, AFEAA, FH] 2UW, AA
W SFAEH o A= wpEAS, vRYE
#ated s B Table 373 2}, ol#3 Axe
) WA st2RIALE 22 o] Ao g Ao
gta AzbEct, w3, 77 (SKH5183) el Ay

otm'
N eR ol
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A g 73 BAE £9(pH 8.0)F0lA A R3] Al
BTEE AR /10747 2Aaste U1y 4

Constant current
amplifier

Beam collector

Fig. 12 Quenching method of miniature gear

Table 3 Result of wear test

" Knoop | & AR 2 '
TE e | Aar | mym | P
AEAA | 230 | 050 | 1.6x10* 1

A1A el A 730 | 0.74 | 1.1x10" | 0.69

A A 800 | 0.90 |0.82x10"| 0.51

3 uE 9o zA golA g AxRlol e d
Z2EY Nb 71A9] £ 15me] Ni B2F AHL o] &
slo] B Im?*E w32 ¥ (Ni-40Nb) & w=
Aol AgPcia & o) 2kWel golAE o] &atA
25A12F o] 2] A ejAlzte] 8 skA Rt 6kWe] A=Y
st oF 228kl A& 4 Slvkx: Bastn
AT, vkstd golARS A9 tjFEEo] Alggd
oA BEALE o] &0 ol fH e AL RAMEE 999
F%0 AVA @a o] B RARRE AJHE
NAH .2 FERE AL Bart 33 1 $59) 3
A7E 971 Wit} ol uka) MA A E A
A 4 100HzE ABAE & d3 AR 2ALe)
R E0Ega A wwago 2 AU g o] FAIZ 37 1
#olth,

2 orfr o mlm

2 olg

3.3.3 Chillz}

Felde Chillzg FA8A717] $18te] FYA| A
Ya& AXstd FYA7Ie B F dolAR ] A
B F4AE 2X5t] 8 (54°] ~1mm) ¥
SaA A7 YHARL o #HuHeoE
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(Ledeburite) 2302 &0 A& Ay, 1
g A oA e daolv %TPQH ¥/t 88
A gk WRtolU et B AA & 4 7] w2
AYTET FIANE ¢ Uk, £33, A Fe] FErt
FEE ¥tollet 1.2mm 3ol 7kA Hy 8007 =l
ol27] W&o WrlE §A4E& ZA FIAE F Ut

3.3.4 ¥4 (Cladding)

Fig. 13 4yt €27 WCA FaE%E vy
2 3% & AAYNE Oscillation | H L824 Lyt
ga7ko] WCEael & &34 AR A dE Uet
A Aoltl, & Oscillation S A &3P &8585
AE] YR 7)Fe] AAHD EAjete] AH L F
7N 4 Aok, £ Fig. 145 Nb 8| NigNbao
< =¥stn AAY (F7360um) S FAIA vFAE
< DEAJS W Zoige AR EEE Ve AoR
oF 30um Zo)7HA] =7} Hy 1,1009 HlF d o] ¥
AEE INE 5 UG,

oAV AAH I Zol 1EE 49 o] &3 F¢

Joe b S84 ) vg 23 2 530
?sl‘:}

) L7t 27] WEd 1d 158 §40] 7}
*o‘o}ljr.

2) BAZ FU5E Qo] A7) 1] WG] At
3) A9 B4 go] o} BrHAA 24| Feh=F
o 24| €},

4) 249 AP 7t W gAY &40) 7
o},
Top vfiew
WC-Co
Side ﬁliew

Fig. 13 Macrographs of EB clad

Kk et 551845 H5%, 20004 104

1000
|~ Amorphous area —|

800 -

600 -

Hardness (Hv)

400 [~

200 [

0 20 40 60
Distance from surface(um)

Fig. 14 Formation of amorphous layer

3.3.5 =3t

AR gaske] dEAQ A8 F9 st Fig.
159] vebd wiejzdo] g 4FnlE FEFE
2§89 Top Ring ot} Az 74-¢ ¢eo]
¥7] W&ol Top Ring &9 WrtrAo] EA17} o
ZY ol Top Ring & F& WvR 545 A
7171 98 A=rt & Nigks $+3& dAgste
Wiio] ALSE QA F AT EAZF AR, 13
U Az el e FEAQ SR FasidoEA
R Axde] EAE flen, 3328 AEE
o] UrtE 5L A7 E THo R &VHle F
& Ni, Cu®°] AH¢H 1 v}, &gdolx Tmmol
olZ7] Wi 71Fo] EAlZl SR AR EHHe
Oscillation & ﬁ%i}"i’ﬂ g 7t A z,l°1
1% 5ol gl Add FE5S 42 5 dt &%
oo oF 20%9] Cu'* %’}:‘ﬁ}‘_ 734 BA Az 91*
2.5u) Axrt dojzlvta Rus 1 gt

Fig. 15 Typical example of EB alloying
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