i
Fin —

Ngay nhan: 01/10/2016

ISBN 2354-0575

. i NGHIEN CUU THANH PHAN VA CAU TRUC BOT CORINDON
TU NGUON NGUYEN LIEU TRONG NUOC VOI PINH HUONG
UNG DUNG LAM VAT LIEU CHO CONG NGHE PHUN PLASMA

Bui Viin Khoan ', Th.S Nguyén Thanh Pha',
L& Thu Quy?, Pham DPing Ljc?

1 Truong dai hoc Sw pham Ky thudt Hung Yén
2 Vien Nghién ciru Co khi.

Ngay stra chita: 31/10/2016
Ngay xét duyét: 15/11/2016

Toém tit

Bai bdo trinh bay cdc két qua nghién ciru vé cau triic bét AI203 dwge san xudt tir nguyén liéu

trong nude. Cae mau bt A1203 sau khi dwoc ché tao sé diege phan tich cau triic bang kinh hiém vi quang
hoc ( SEM, EDS, X-RAY ). Két qua phdn tich bot ché tao tir nguon nguyén liéu trong nude cho thay kich

thwée hat bot nam trong pham vi khuyén cdo ciia cac hing. Két qua ciia bai bdo chi ra mét tiém ndng 16m

ciia viée sir dung nguyén liéu san c6 cho viéc ché tao bét ding trong cong nghé phun Plasma thay thé cho

nguyén liéu ngoai nhdp.

Tir khéa: Bot AL,O3-TiOs, phirong phdp SEM-EDX, phun phii Plasma, cdu triic té vi ciia bét.

1. Pit van dé

Hién nay, cong nghé phun phu di va dang
dugc tng dung ngay mot nhiéu hon & cac nudc co
nén kinh té phat trién nhu Anh, Nhat, My, Dic,
Phap, Trung Qudc .......

Nhan t6 gop phan vao sy nghiép phat trién
noi chung cua cong nghé phun phu d6 lathiét bi
phun, vét liéu phun.... Trong cac yéu t& do thi vat
liéu phun c6 vai tro hét ste quan trong, mot $6 hang
da phat trién va tao duoc thuong hiéu nhu: Praxair,
Metallisation, Sulzer Metco, Inframat Corporation,
Nobel-Brocl,
Dressef, Avko, Volvo Flemotor, Dnipro...........

Powder Alloy Corp, Castolin,

O Viét Nam ngudn cung cip nguyén liéu
A1203 rat doi dao, dién hinh nhu nha may da mai
hai duong, tdp doan than khoang san Viét Nam
(Vinacomin) cé cac du an khai thac nhu: du an
Tan Rai ¢ 1am déng, du an Nhan co. Vdi hai du an
trén hang nam cung cap cho cac nha may ché tao
Al203 ¢ trong nudc va nudc ngoai (cong ty
Marubenin cua nhat ban, cong ty nhdm Van Nam

Khoa hoc & Cong Nghé - S6 12/Thang 12 — 2016

ctia Trung Qudc) voi khdi lwong 1én téi 650000 tan
Alumin trén nam.

Tuy nhién viéc khai thac, st dung ngudn
nguyén liéu c6 sin cho ché tao bot phun phi chua
dugc tra trong tai Viét Nam. Bot phun phi phan
16n vin dugc nhap khau tir nudc ngoai véi gia
thanh cao. Thiy dugc thuc trang niy, nhom tic gia
da trién khai nghién ctru ché tao bot AL203 phuc
vu cho ché tao vat liéu phun phu tu nguén nguyén
lidu trong nude. Tir d6 chung ta c6 thé cha dong
dugc ngudn nguyén liéu phun ciing nhu giam déng
ké gia thanh san pham.

2. Poi twgng va phwong phap nghién ciru

Déi Twong nghién civu:

Thong tin vé cac loai nguyén liéu bot trén
co s& AI203 da thuong mai héa trén thé gidi va &
Viét Nam

Bang tong hop dic diém cac loai bot
thuong mai.

TT Ma
hang

Co hat ung dung

Journal of Science and Technology 15



ISBN 2354-0575

-Cho 16p phu thudng dugc &p dung d6 1a: chon co hoc va théu
A1203 270 £ | chiu an mon & két sau do nghién. CAu trac cta bot phun theo hai
87%- 15um nhiét do 1én t6i phuong phap ché tao trén biéu thi nhu hinh v€ [8]:
TiO2 | p2630 | (TiO2) |S540°C o, o
13% -53+ ( cac chi tiét ap -
bl
15um dung: tryc, tua .ﬁb'.
. . = AV
bin, piston....) /J.(L/ <_
-Cho 16p phu OO0l )
chiu an mon & ( )
nhiét do lén toi TR o
Flurong phap hiyén kim bot Phuomg phap phoi trén
325 540°C
AR03 | P220/3 | +5um St dung thay Hinh 1. So do cau tric bot phun hé ALOs-TiO,
60%- | 5 ( TiO2) thé cho mot sb Phuong phap nghién ciru: Khio sat cac
TiO2 45+ bot cac bit. loai bot phun phu trén thi truong, danh gia mot sd
30, Sum chi tiéu cu tinh cta bot. St dung may sang rung dé
( Al203) phan loai hat bot, sit dung phuong phap chuyp SEM
AL2O3 Tao 16 o — EDX — XRD dé xac dinh kich thudc hat bot va ty
91% c}; éng rigi rr?(‘)n 1¢ thanh phan bot phun plasma.
(Vg >
TiO2 -325 xam thye va an | 3 K&t qui khio sat tinh chit ciia bat ARZO3
3% +Sum mon. 3.1. Nguyén vit liéu va cac phwong phap nghién
Si02 | P205/3 | (TiO2) ctru
3% 5 -45+ 3.1.1 Nguyén liéu:
C9n ) Spm - Bot AI203 tir ngudn nguyén liéu trong
Eﬁ ’0x1t ( AI203) —
ac -
Pon vi | Ténbot | C& hat Thanh phan
Tao l6p phu £ R
cung cap bot
khang mon &
Al203 nhiét d6 lén téi Cong ty | WA-240 | 45+2um Al203-
97%.- 1100°C, 16p phu da  mai (>98.2%),
TiO2 | 101B- lam viéc duoc | | hai Na20(<0.5%)
3% |NS |75 430 |Uomg  moi | duong
treong Axit, ] ]
pm Kid - Bt A1203 — TiO2 nhap ngoai:
iem.
Al203 | P255/3 Tao 16p phu Pon vi| Ténbot | C& hat Thanh  phan
98.5% 0 Ch6ng an mon O cung Cép bét
i - nhiét do lén toi
5102 325 o . .| | Congty | WA-240 | 45+2um | A203-
1% mesh + | 1650°C, céac chi
. £ -2 ; (>98.2%),
Va 15 tiet dién hln‘h
OXit microns nhU' truc, n61 N320(<05%)
khac _45 + 15 | nau kim loai....
microns Xu Iy bot: Muc dich cua viéc séy bot khir

Céu trac bot phun phy thudc vao phuong
phap ché tao bot, hai phwong phap phd bién
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b6 d6 4m, 1am cho cac hat bdt toi va it bi bam vao
nhau két thanh hat 16n. Khi tao thanh hat 16n s&
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khong dat yéu ciu vé kich thudc hat phun. Ta tién
hanh sdy bot & nhiét do 900°C, trong thoi gian 30
phiit sau d6 dé bot ngudi cing 10.

Hinh 2. Thiét bi nung bét truée khi sang bét
Céan nguyén li€u trude khi sang:

Viéc can mé nguyén li¢u trudc khi sang
nham muc dich dinh lugng duogc ty 1€ cac hat dat
yéu cau phun véi hat can st 1y tiép ( Nghién lai).
Can c6 do chinh xac toi phﬁn van.

e ———

Hinh 3. Minh hoa can dién tir

Sang ray: Trong ndi dung nghién ctru, muc
dich cta viéc sang bot nhiam phan loai bot dé iy
kich thudc hat dat yéu cau theo khuyén céo cua
céc hang. Ta tién hanh sang trén thiét bi sang day
tai vién nghién ctru co khi voi cac mirc sang: 500
pm, 200 um, 100 pm, 71 pm, 50 pm, dudi 50 pm.
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Sau khi sang ta phan loai dugc kich thude
hat bot nhu sau:

- Bot AI203 tir ngudn nguyén liéu trong
nudce ( khong nung):

- Bot AI203 tir ngudn nguyén liéu trong
nuée ( cd nung & 900°C):

Phan tich cAu trac va thanh phan bing PP
SEM-EDX

Phan tich thanh phan pha bang PP XRD

3.2. Két qua thi nghiém va théo luin
3.2.1. Két qua cin — sang bt:

Khi cin nguyén lidu bot dé sang ta tién
hanh can mdi mé can 1a 1000 (g), khi sang ta tién
hanh sang 1000 (g) mot mé.

Két qua thu dwoc sau mot mé sang:

Bot AI203-TiO2 nhap khau:

TT <50 |50- |71- |100- |200-
um |71 [100 [ 200 | 500

pm pm pm pm

A203(g) | 114 [ 342 | 170 [257 | 110

Bot AI203 tir ngudn nguyén liéu trong

nudc:
TT <50 50- 71- 100- | 200-
pm 71 100 200 500
pm pm pm pm
AI203(g) | 76 192 260 368 80
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3.2.2. Két qua chup SEM — EDS - XRD Két qua chup SEM mau bt khong nung véi
Bot ALLO3 c6 ngudn cung trong nudc: do phong dai 500 lan.
Két qua chup SEM - EDS méu bot khong Két qua chyp SEM - EDS mau bot - khong
nung v6i do phong dai 1000 1an. ¢6 nung voi do phong dai 1000 lan.
Element | Weight Atomic Element [ Weight% Atomic%
% %
OK 58.14 70.08
OK 65.35 76.08 AlK 41.86 29.92
AlK 34.65 23.92
Totals 100.00

Totals 100.00

1 2 3 4 5 6 T ]

1 2 3 4 “ull Scale 384 cts Cursor: 0.000 ke

Full Scale 384 cts Cursor: 0.000 ke’

tn
@
~i
o

Facuity of Chemistry, HUS, VXU, D8 ADVANCE Brsker - Sample M2

Y 7]

"‘-—-"J e !n-.n-v-..Jl -wv.\hw\-r»-;UL

8U1510 10.0kV 14.9mm x500 SE 5/6/2016 09:47 100um

Hinh 6. Két qua chup SEM mdu bét AI203 trong
nude( mau khéng nung)
Két qua chup SEM mau bot c6 nung & nhiét
d6 1000°C, vdi d6 phong dai 1000 lan.

Element Weight % Atomic %

OK 65.35 76.08
SU1510 10.0kV 14.9mm x1.00k SE 5/6/2016 09:45 50 0um Al K 34~65 23.92
Hinh 5. Két qua chup SEM mau bét AI203
trong nuoc( méu khong nung) Totals 100.00
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Két qua chup SEM — EDS méu bot cua
hang véi 6 phong dai 1000 lan.

Element | Weight% Atomic%
oK 56.80 77.16
AlK 9.18 7.40
T T—— Ti K 34.02 15.44
“ull Scale 334 cts Cursor: 0.000 ke’
Facuity of Chermatry, HUS, VNU, D8 ADVANCE Bader - Sammple M2 Totals 100.00

Spectrum 3

Hinh 7. Két qua chup SEM mau bét AI203 trong
nide( mau ¢é  nung)
Két qua chup SEM mau bjt c6 nung & nhiét
d6 1000°C, véi d6 phong dai 500 1an.

Hinh 9. Két qua chup SEM mau bét AI1203 — TiO2
Két qua chup SEM miu bot cia hing, véi
d6 phéong dai 500 lan.

SU1510 10.0kV 14.9mm %500 SE 25 LUE T 100um

Hinh 8. Két qud chup SEM mau bot AI203 trong
nieée( mau khéng nung)
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+ Kich thudc hat bot cua hing & dang khdi,
da canh.

+ Kich thudc hat dé phun theo khuyén céo
cta hang la tir khoang 50- 150 (um).

4. Két luan

- Qua phan tich cu trac bot ché tao tur
ngudn nguyén liéu trong nudc va ngudn nguyén
liéu nhép ngoai cho théy vé céu chuc 2 loai bot co
nhiéu diém twong dong.

Bot Al203 d3 dugc ché tao thanh cong
bang nguyén lidu trong nudc va dat dugc kich
thuéc thoa man tiéu chuan. Két qua nghién ciru

Hinh 10. Két qua chup SEM mdu bét
Al203 - TiO2

3.3. Thio ludn trong bai bao nay giup chung ta dua ra nhiing

AI203 ta c6 cac danh gia sau:

danh gia vé& kha niang ché tao bot phun AI203 tir
ngudn nguyén liéu trong nudc 1a rat kha quan. Tir
d6 chung ta co thé tan dung nguyén liéu ALO; gi4
ré trong nudc thay thé cho bot phun ngoai nhap gia

Qua phan tich ban dau vé& cu trac bot

+ Viéc sdy bot giup cho qué trinh sang

thuén 1gi hon, sang nhanh hon.

3 cao.
+ Kich thudc cta hat bot tir nguon nguyén

lidu trong nuéc  khong dong déu, hat ¢ dang dai
(Phién).
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STUDY ON COMPONENT AND STRUCTURE OF AL:0;: - TIO. POWDER MADE BY
DOMESTIC MATERIALS FOR APPLYING TO PRODUCE PLASMA SPRAY MATERIAL

Abstract

This paper presents a study on structure of AI203 powder which is produced by domestic
materials. Optical microscope (SEM, EDS, X-RAY) is used to analyze the structural powder in this
research. Results show that size of the powder made by the domestic materials is within the range of
companies’ recommendations. Therefore, it evidences that herein findings can be applied to fabricate
Plasma spray powders instead of using imported materials.

Keywords: Al,O3-TiO, powder, SEM-EDX method, Plasma spray, powder micro-structure, domestic
materials.
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