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# # 5670126921 : MAJOR NUCLEAR TECHNOLOGY

KEYWORDS: PLASMA GENERATOR / ELECTRON CYCLOTRON RESONANCE / PERMANENT

MAGNET
KRIENGKAI  PUWADOLKI: DEVELOPMENT OF MAGNETIC SYSTEM FOR
ELECTRON CYCLOTRON RESONANCE PLASMA  GENERATOR. ADVISOR:
PHONGPHAETH PENGVANICH, Ph.D., pp.

This research is the development of an electron cyclotron resonance (ECR)
plasma generator to be used for coating metal particles onto the surface of a
substrate. The notable features of ECR include high ionization rate and high-density.
This ECR is developed based on the existing microwave electron plasma generator.
The neodymium permanent magnet grade N35 has been designed and installed on
the upper cylinder chamber, which acts as a circular waveguide TE11 mode, such
that the 875 gauss magnetic field line density lies at center of the chamber within
area of highest electric field intensity for circular waveguide TE11 mode.
The testing result of coating copper particles onto an aluminum substrate, using a
2.45GHz microwave 700W for 15 minutes at a pressure of 5x10” Torr, adjusting the
target bias voltage between 500 and 1200 volts, found that the percentage of copper
increases when the voltage increased. A comparison between DC glow discharge,
Microwave and ECR discharge found that the ECR system had better performance

and higher percentage of copper coating.
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4 Magnetic field

— r=mvi/eB (w=eB/m)
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1. 1ONE5UDYAVDINTZIN Borosilicate 8199911910 MAXOS" USHN Auer-lighting GmbH

Glass Type SUPRAX 8488

Coefficient of expansion

a 20 °C/300 °C 4,3 x 106 K1

Transformation temperature 540°C

Class temperature for the 10730 553°C
viscosities dPas (Poise) 1078 808°C
1040 1200°C
Density at 25°C 2,31g/em?
Chemical Hydrolytic
characteristics resistance
Test acc. to DINISO 719
max. abrasion
acc. to DIN 150 0.1
MAXOS® 0,050
max. abrasion
MAX0S® HGB 1

Dimensional tolerances (DIN 7080)

Diameter
up to 135 mm £0,5mm
150 to 200 mm £ 0,8 mm
above 200 mm +1,0 mm
Thickness
up to 20 mm + 0,50 mm / =0,25 mm

above 20 mm + 0,80 mm / -0,40 mm

Modulus of elasticity 67 x 103N/mm?

Poisson's ratio p 0,20
Thermal conductivity

. at 90°C 12 W
Refractive index nd 1,484

(h=587,6 nm)
Photoelastic

parameter K 3,2 x 10 mm2/N

Acid Alkali
resistance resistance
DIN 1SO 1776 DIN I1SO 695
<100 pg Na,0 >75-175mg
each 100 cm? each 100 cm?

<40 g NaO <100 mg

each 100 cm? each 100 cm?

- class A2

Bending strength
Surface compressive stress
Parallelism

Flatness

Thermal shock resistance A T
Max. permissible temperature

protected with mica

' P
Abrasion in mm/manth

2 =t

04 i(200 °C)
T

|
L [rog
02 |

0,14 [
0,08 u,“
0,06 I
0,04

00 °C) [

0,02 s
[T Pt

0,01

85 9 10 1 12

The abrasion of MAXOS5®-glass in watery phase
for several temperatures as a function of the ph-
value.

> 160 N/mm? 23.000 psi

2 100-140 N/mm? 14.500-20.000 psi

<0,20 mm 0.008 inches

Diameter:

up to 100 mm < 0,05

above 100 up to 150 mm < 0,08
above 150 up to 200< 0,12
above 200 mm < 0,15

265K
300 °C 572 °F
320 °C 608 °F

U n. 1 Jayananailaveawn Borosilicate
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2. NATTIUVBLIMAND 15T ToAiion 8198911910 Eclipse Magnetic Ltd.

EN 21 [E0 120 U510 050 UNY IE (20 F2) FAN A=) NEY I N3 u (NN UN) XU (20 F2Y D50 UEN UEY (EY (53 IE §§

T = =TT =T =

= = =

=

Br He (Heb) Hal (He)) BHmax Nioa?

= = o = e oe wm®  mcoe Material -
L0 10300 786 10,000 955 12000 199 NS H 1320
1080 10800 796 10,000 955 12,000 m HiB H 1370
113 11300 83 10,500 955 12,000 7 Ell NSO H 1,400
T L0 BET 10,300 955 12,000 63 N7 SH 1050
L2100 1200 8% 11300 955 12,000 287 N30 sH 1,080
1240 12400 9B 11,600 955 12,000 302 - 3 sH 1130
1280 12a0 9B 11,600 955 12000 N8 s H 1170
130 1300 BT 11,000 955 12,000 342 4 IR SH 1210
1380 13800 B3 10,500 875 11,000 36 % oy sH 1240
1400 14000 786 10,000 875 11,000 382 4 Nz H 1,280
1430 14300 786 10,000 875 11,000 E= 50 45 sH 1320
103 19300 786 10,000 1114 14,000 199 5 N7 UH 1,030
1080 10800 796 10,000 1114 14000 23 b NID UH 1080
113 1300 83 10,500 1114 14,000 M7 3 N33 UH 1130
1AM L0 BEF 10,300 1114 14000 3 <] 35 UH 1170
L2001z 8% 11,300 1114 14,000 286 % NIB UH 1210
1240 12400 9B 11,600 1114 14,000 302 4D UH 1240
1280 1280 93 11,600 1114 14,000 38 Nz UH 1280
130 13200 675 11,000 1114 14000 2] LE] N7 EH 1,030
1370 130 1,035 12,000 1114 14,000 366 4 3O EH 1,080
1400 14000 1,035 13,000 1114 14000 382 4 N33 EH 1130
103 10300 786 10,000 1353 17,000 19 IS EH 1170
1080 10800 786 10,000 1353 17,000 23 = n3E EH 1220
113 11300 83 10,500 1353 17,000 247 Ell N7 VH/AH 1030
A L0 86T 10200 1353 17,000 63 5] N3O VH/AH 1080
L2001z B® 11,300 1353 17,000 286 ] N33 VH/AH 1140
1240 12400 L] 11,500 1353 17.000 02 B N35 VH/AH 1,170
1280 12800 955 12,000 1353 17,000 8 40

Temperature Ratings
(Please note - your application will affect
available)

Rev. Temp. Coef. of :::::2:::::
Magnet Type Suifi Induction (Br, a, (Hell, B,
B/ [20-1007C) BT R0-100°C)
0120 -0.70
M Q115 -0.65
H 110 060
SH 0105 -0.55
UH 0100 0,55
EH -0 -0.50
VH / AH 000 0,49

11200
11,700
12,100
12400
12,800
13200
10300
10,800
11200
11,700
12,100
12400

1.280

the

1000 =212 F*

He (Heb)

kA/m oe
95 12500
L 12500
995 12500
04 10,100
04 10,100
a4 10,500
75 11,000
w7 11400
939 11,200
963 12100
1008 12E0
764 9600
&1 10200
851 10,700
&5 11,000
&5 11,000
509 11,300
75 11,000
78D 8,800
& 10200
836 10,500
&5 11,000
509 11,300
m 9,700
812 10200
851 10,700
&5 11,000

Hel [He))

kA/m oe
1353 17,000
1353 17,000
1353 17,000
122 20000
122 20000
132 20000
152 20000
152 20000
122 20000
122 20000
122 20000
1985 25000
1989 25000
1989 25000
1989 25000
1989 25000
1989 25000
1989 2,500
2387 30000
2387 30000
2387 30000
2387 30000
2387 30000
75 3500
75 35000
75 35000
2785 35000

performance

Max. Working

Temperatura
{based ona High
working point)

B0 =176F*

12000 =248 °F

1500C = 3029F

180 0C = 356°F

20000 = 392°F

2300C = H6°F

* Plegse note that N52, M50, and NSOM are rated to a maximum of 60°C

(140°F).

dl ¥ 1 [ I a a a
EUVIﬂ.Z %8%6uNLﬂaﬂﬂﬂﬁﬁlﬂ@ﬂLN&N@?MLﬂiﬂNWWﬁEWUQU

BHmax
wm®  MGoe
342 4
366 46
382 43
1% 5
i)
47 3
263 kL]
285 E-)
302 33
38 40
342 43
199 il
il 2
vl 3
263 33
287 36
302 33
38 40
199 pil
m 2
247 31
263
287 36
199 il
il
vl 3
263 33
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3. TuSusewannusinngranuruogiiition 6061

fo wmwrsnt PERBUEIERR B z
=wn PRODUCT QUALITY CERTIFICATE q:.ggg 5
i & 00223201407000301
Serial No:
jagE s OKAYA SINGAPORE PTE LTD
Customer
&R 140029830 P AT A in 5 E2L9591
Contract No SWA14-0829-002-09 Product Lot No
HEPE 6061-TE51 HHE (mn) 6. 3500 * 1220 * 2440 g 1
Alloy And Temper Dimension Box Count
HoR iR EN485-1:2008 Rk 42. 000
Technique Standard Quantity
A RS ARIE EN573-3 L (ke) 2, 190. 000
Chemical Composition Standard Weight
BRI fE
) Mechanical Property
R IS S 3 BB (MPa) JE AR5 A (MPa) HE{TI (%)
Temper Sampling Method Tensile Strength Yield Strength Elongation
) R T T S Tt
Standard Actual Standard | Actual Standard Actual
Value Value VYalue Value Nalue v Value
7651 i =200 | as5-33 | 2240 |[307-324 29 113-15. 5
= I R &,
= == == — . | Sy
Cﬁﬂn\ﬁa Ult: asglmc C%Hﬁﬂs%on \‘WJ SSED, /
T2 sy % e
Chemical Composition
s | TE | Si Fe Cu Mn g Cr Ni In Ti ——— Al
Melt No | Element
Sé’jﬁf’d 0. 40- =0.70 | 0.15- =<0.15 | 0.8- 0.04- b =0.25 | 0,15 | ——- *E
erer?] o.80 0.0 1.2 0.35
Bowor | FME | o0 )0y lo2r |00 |09 [om | — |00 |00 Remainder
Value
EREM (un) Frat iid-3 e i [
} Adhesion Grain Size Cup Bulge Hardness Conductance
R | | 8 | e | o0 | | G0 | s | WA
sifide| R0 | s | RRE | oG | RO |G | BHE |G i
Al ik i S FRAHER —
Microstructure Macrostructure S5 (m1/100gA1) | Standard Value
EJin)sie ol JLT R A Hydrogen Content SEME ————
Surface Control Dimension Control Actual Value
#ik MATERTAL CONFORMS TO AMS
Note STANDARDS IN AL _pLCDCO EU?SA ~250/11

JREE. B, TRME AR 444 1ML IS09001. AS9100. IS014001. GB/T2BO0LEEIPARINF . 4/ M A4t
F. R AU E B OK A KR IRONSTE42011/65/EUM0EE R, £ R ANZ AR 4R H < 100PPm.
Quality, Envirorimer t—and Professional: Heath &Safet’i‘ Maha'gement System have Crrtified as per 150
9001. AS9100,. ] 4001 F.md GB/TZEDUI Content of Plumhupn, Hydrargyrum, Cadmium and sexavalent chr

ome conforms to RO]-]S 2011/65/EIJ Arsenic<100PPn for food and drug packa{g)g
¢ ‘._?('

%5 YY-DENGHUA A t (R
Inspector Date A B
By e
i A '1;" AL HHE
F) s 95105615 5L T o ATEE ﬂk(\%@lﬁ HETE

¢34 B00B10EE15 A 10 A T SOUTHWEST ALUMINIUM (GROUP) CO.,LTD.
SWA2121210120153 Soak P E WK TE AddresyXiprog Town ChongQing CityChire €7 (TEL):(008623)65809668
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4. 19NA13903AV04 Pressure Regulator 31 25GX-10 91999W191NUTHN The Harris Product

Group

_——

Model 25GX
Single stage cylinder regulator

Applications:

M Heavy duty, large, strong regulator for the professionals
Features:

B Restyled and redesigned regulator based on 825 model

M Standardized ¥ NPT gauges, inlet and outlet parts

B New ergonomic adjusting knob

W Twist lock @ 63 mm pressure gauges

[l Enough flow to cut up to 400 mm steel

W Side entry only 25GX-10-0X

M These model numbers will replace the analogous for 825 models

SUPPLY DELIVERY

MAX INLET DELIVERY MAX AIR PRESSURE PRESSURE

MODEL NO. GAS PRESSURE PRESSURE FLOW GAUGE GAUGE
(bar) (bar) (m3/h) (bar) (bar)
25GX-1.5-AC Acetylene 25 0-1.5 52 0-40 0-2.5
25GX-4-LP Propane 25 0-4 25 0-40 0-6
25GX-4-0X Oxygen 230 0-4 112 0-315 0-6
256X-4* iz, OB, N, AT 230 0-4 112 0-315 06
Helium, Hydrogen, Methane
25GX-AD-4 * Helium, Hydrogen 230 04 112 0-315 0-6
25GX-10-OX Oxygen 230 0-10 170 0-315 0-16
Argon, CO2, Nitragen, Air,

_ * - - -
25GX-10 Helium, Hydrogen, Methane 230 0-10 170 0-315 0-16
25GX-AD-10 * Helium, Hydrogen 230 0-10 170 0-315 0-16
25GX-15-0X Oxygen 230 0-15 275 0-315 0-25
256GX-15 * Gy (G2 DL G 230 0-15 275 0-315 0-25

Helium, Hydrogen, Methane
25GX-AD-15 * Helium, Hydrogen 230 0-15 275 0-315 0-25

e The regulator is available for all the listed gases. When ordering always specify gas

The Harris Products Group — marketing@harriscal.it - www,harrisproductsgroup.com

’3‘0‘17‘1' n. 4 %’a;gamqmﬂﬁﬂsuaq Pressure Regulator 's;u 25GX-10
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