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ABSTRACT
For a very long time, metal industries had applied the nitriding to put it in

used, because of the fascinating properties of the product, for example, the
decreasing in friction coefficient and the prevention of oxidative on the surface. In
this study, the plasma nitriding process had been chosen, for the plasma nitriding
means this process will require the plasma generation. The researchers seek the
relation between the ignition frequency and the performance of plasma nitriding. The
experiment will be start in the vacuum plasma chamber at 150 mbar, the specimens,
seven of 20x20 mm pieces of stainless steel 304 will be through the process at 5, 10,
15, 20, 25, 30, 40 and 50 Hz in one each. All of the specimen will be send to test the
surface hardness the result will be put in to Microsoft excel. The result was shown
the capability of increase with 21.65% in surface hardness on 5 Hertz of ignition
frequency, which conclude to the relation of the decrease in hardness due to the

increase of ignition frequency.
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2.2 On plasma nitriding of steels
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2.3 STUDY OF PLASMA NITRIDE EQUIPMENT USING HIGH VOLTAGE
DIRECT CURRENT
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2.4 The critical role of hydrogen for physical sputtering with Ar-H2 glow
discharges
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2.5 The role of hydrogen in plasma nitriding: Hydrogen behavior in the
titanium nitride layer
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2.6. Derivation of a continuum model for low temperature plasma flow and its

application on arc discharge
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3. Secondary Sealing Element

4. Seal Face
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THE STUDY OF IGNITION FREQUENCY INFLUENCE ON PLASMA NITRIDING IN

DIRECT COILS PROTOTYPE
wwalngnsnl naview sWa 56010367, un8aignet $unnay sWa 56010407
Wag Weaigna ATANNS 51 56010417

cal = a = <
2197158MUINWIUS ey ILINUG

(A A NG Ay 13)

unAnea

Wunannuudiigaamnislans linssuiunisiulasmndssgndld deswnauauiaiiiaulaves
NAHAATHIUNTEUINMS Maluduresddulseaniaudeevuiidias uaznistlestunisiineenledd
fvdunu lasnszurunisiulasafasthindneluadel] Wunssunumsnataunlulase feziufizennoruin
wanaudhunfendes ndavimsmvsuiamuduiusseninnudlunisyasadadudssansaiwlunns
Lﬂaawwmwmamlulmw T,msJmiwmﬁawmwu’l,uwmammmuawanaummman 'Lum’avmmmuma'l,u
7t 150mbar Funudaiulanzaunuaa 304 (stainless steel 304) YuUIN20x20mm mmu 7 Tu mmmu
ﬂ'ix‘U’Tuﬂ’]iwa1&M11u1ﬁ]$ﬂWﬂ7ﬂ11Nﬂ?ﬂSSL‘Uﬂ5, 10, 15, 20, 30, 40, ua% 50 Hz luudasliu FeTunumunaE
gndamsavaeumALdeintuny (Hardness) Tnemadildviaommnazgnununtssanalu Microsoft excel wafi

'
=t

lneenuuanidanrmaiunsnvein sifinanuudainvesaunuiaazodla 21.65% firud 5 1B5ad(Hertz) 9
WaRIEaAUAIIUS TN TANAIUBIATIALLEN FiarANRNTIRsELaTANTY
Aman: wanau, wanaululasismeluladmsedeuinanzayyine

Abstract

For a very long time, metal industries had applied the nitriding to put it in used, because of
the fascinating properties of the product, for example, the decreasing in friction coefficient and the
prevention of oxidative on the surface. In this study, the plasma nitriding process had been chosen, for
the plasma nitriding means this process will require the plasma generation. The researchers seek the
relation between the ignition frequency and the performance of plasma nitriding. The experiment will
be start in the vacuum plasma chamber at 150 mbar, the specimens, seven of 20x20 mm pieces of
stainless steel 304 will be through the process at 5, 10, 15, 20, 25, 30, 40 and 50 Hz in one each. All of
the specimen will be send to test the surface hardness the result will be put in to Microsoft excel.
The result was shown the capability of increase with 21.65% in surface hardness on 5 Hertz of ignition
frequency, which conclude to the relation of the decrease in hardness due to the increase of ignition
frequency.
Keywords: Plasma, Plasma Nitriding, Coating surface technology, Vacuum
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5.6 Mechanical Seal

Tuduvesmsiiniaszuuindeudusoainy
ﬂé’ﬂLﬂuéfaﬂﬁﬁ’ﬂalﬂmimﬁauﬁ‘gﬂuumawwﬂuiwu
vacuum iiiedlasiumssalleaking) Taelugaiifiniu
iHeegegalumstinnns$ Aegnideudelunisderings
voauamesin lUduduisamulunvuivesnaass
winl¥nalnmandaidwinluagldansunsadoeiuly
Aan15591¢ welulad mechanical seal Fagmian
Usegnalfiiourdgmaanan

mechanical - seal AvgAdotuldany
luaeuvia POM Rod(Uauunie) sxflogameaiuaasi
wifdu Pump Related Component uae Face
Loading Element snaigsfu Tnslundasivluasuay
v Seal  face  lUselusa ludruves
Secondary Sealing Element n1ag33elamaanttidu
O-ring Y1310 78R Viton

mechanical seal §nwaziiiinsfnlunis
Jeafunisirvesvenasfinanusuy 5000psi
A8t oscillating shaft seals , reciprocating
seal Way rotating seal \Uumy

5.7 ¥AIAUAY edward
Tuduvesmnumiluniues maidelaly
i3esinauiUsyin active pirani guage 13U
D026-04-000 lasiaTasTnnnudusui axlivien
sufuimdsuUadyufines ADC w3aaina
ansavhauluidosous 10° WWaude 10° mbar 39
Indrinvestuayaynaildluaunaaesegiizmbar
Jaflarumanrandmsunisinnismaans wieein
AuiasUsEnaudAURwINBSH U viaTivin
Funniinfuiiousznauieiainlnoame



d ] o/ s
U 4 ienAuau

6. MUATBNNYITDY

w3nadunuuildlunisinuaded 165unns
oyAs Iz fuiiaunsdnualulul 2557 u
NuiTuEes Wwewiostunuuiedovannisliiide
wanaulaeld direct coil Wundn Tunismeassnds
i megfdnlivinsusulsaaies lnsnsiiak:
direct  coil Aly WeiuUsunavedlulasiau
wanau[1]
6.1. Impact of low-energy ions on plasma
deposition of cubic boron nitride
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6.2 On plasma nitriding of steels
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Process CS(um) NS (um) TS (um) SS(um)
20/80, 500¥,.525, 150 2-5 40
5050 2-5 0-5 1-6 55
8020 2% 4-12 411 62
1000 35 2.8 2-11 66
600V 2.4 0-12 46
500 14 9
550 2.5 43
560 36 49
15 16 21
30.0 2.8 0-1 56
=

JUN 5 msunismaaadiulas 10 wuu
Table 1
The process parameters of the various nitriding plasmas
P(Torr) Ny/H, U(V) T(°C) «(h) Processcode
0.75 20/80 500 525 15 20/80, 500V, 525, 15.0
0.75 50/50 500 525 15 50/50
0.75 80/20 500 525 15 80,20
0.75 100/0 500 525 15 100/0
0.75 20/80 600 §25 15 600V
0.75 20/80 500 500 15 500
0.75 20/80 500 550 15 550
0.75 20/80 500 560 15 560
0.75 20/80 500 525 W 4.5
0.75 20/80 500 525 30 30.0

JUil 6 nannassvaananaululasauvlans
Waguilusa 4 viin
6.3. Study of plasma nitride equipment
using high voltage direct current
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6.4. The critical role of hydrogen for
physical sputtering with Ar-H2 glow

discharges
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6.5. The role of hydrogen in plasma
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titanium nitride layer
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