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TOM TAT 

Bdi bdo ndy gidi thieu ve nghien cdu tdi che, bii tdi che hgt mdi Supreme Garnet - Id hgt mdi dUdc 
sd dung pho bien nhdt trong gig cdng tig ntidc cd hgt mdi vd cdng nghe ldm sgch tgi Viet Ngm. Trong 
nghien cdu ndy, khd ndng tdi checiig hgt mdi neu tren vdi cd hgt #80 dd diidc dieu trg. Them vdc do, khd 
ndng cdt vd chdt lUdng cdt ciig hgt mdi tdi chevd bii tdi chedd diidc so sdnh vdi hgt mdi mdi bdng phiidng 
phdp thiic nghiem. Ket qud cho thdy, khd ndng cdt vd chdt liidng cdt ciia hgt mdi tdi chevd hu tdi che deu 
ego hdn hgt mdi Hdn thenUg, cd hgt toi Uu cho khd ndng cdt cao nhdt cua hgt mdi tdi chevd bu tdi che 
dd diidc xdc dinh. Ket qud ciig nghien cdu ndy md rg hiidng sii dung hgt mdi Supreme Ggrnet mgt cdch 
hieu qud vd gdp phdn bdo ve mdi trddng. 

ABSTRAST 

This pgper presents g study on recycling gnd rechgrging of Supreme Gurnet - the most populgr 
abrasive for abrasive waterjet cutting gnd gbrgsive hlgsting in Vietngm. In this study, the reusability of 
the abrasive with the mesh #80 gfier the first cut wgs investiggted. In gddition, the cutting performance 
and the cutting quality of both recycled and recharged abrasives were compared with the new gbrasive by 
experimentgl method. From the results of the study, it wus found that both the cutting performance gnd 
the cutting quulity of recycled gnd rechgrged gbrgsives are higher than that of new abrasives. Moreover, 
the optimum particle sizes for recycled and recharged abrasives were determined. The results of the study 
can he applied for using Supreme garnet effectively and also for contribution to environmental protection. 

I. GlOl THIEU nhau nhfl thep khdng gi, ceramic, thuy tinh, 
vonfram w..., qua trinh cat khdng sinh nhilt, 

Gia cdng tia nfldc cd hat mai (AWJ) la Iflc cat khdng dang ke... Tuy nhiln, nhflpc diem 
mdt phfldng phdp gia cdng tiln tien dfldc phdt ldn nhat cua loai gia cdng nay la gid thanh gia 
minh vdo nam 1979 bdi M. Hashish. Cdng nghe cdng cao. Day cung Id ly do chinh khien tai Viet 
gia cdng ndy phdt trien nhanh chdng vao nhflng Nam phfldng phap nay cdn chfla dfldc dung 
ndm gan day vi nd cd nhieu flu diem ndi bat phd biln. Thim vdo dd, loai gia cdng ndy cdn 
so vdi cdc phfldng phdp gia cdng truyin thdng thai ra mdt Iflpng ldn hat mdi gay d nhiem mdi 
khde nhfl cd the cat dfldc nhilu Idai vdt lieu khde trfldng. "^ 
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Hai van de trin da va dang dflpc nhilu Iflpng hat mdi, dfldng kinh hat mdi, chilu ddi va 
nghiln cflu quan tdm tdi nhdm vfla gidm gid dfldng kinh vdi phun w... din sfl vd cua hat cung 
thdnh gia cdng va gidm thieu d nhiem mdi trfldng da dflpc dc c^p. Tdc gid cung chi ra rang hat mdi 
dd gidm dflpc lflpng hat mdi phai tieu buy sau khi tdi chi vdi cd hat <60 pm co khd ndng cat ban che 
gia cdng. vd chait Iflpng cat thdp. Thim vdo dd, tdc gid cung 

Iflu y rang hat mdi bu tdi chi cho khd nang cat vd 
Mdt trong nhflng phfldng phdp giup thflc chdt Iflpng cat cao hdn mdt chut sd vdi cat bang 

hiln ddng thdi cd hai mpc tieu neu trin Id tdi sfl hat mdi mdi. 
dung hat mdi. Cd hai phfldng phap tdi sfl dung hat 
mai la tdi chi \'a bu tdi che hat mdi. Tdi che hat mdi Gan ddy, nghiln cflu vl tdi cbl vd bu tdi 
la phfldng phap trong dd hat mdi sau khi cdt dxiQc cbl hat mdi GMA #80 [5] da dflpc cdng bd. Trong 
thu hdi, qua sfl ly va se dflpc xfl dung lai md khdng nghiln cflu ndy tdc gid dd xdc dinh cd hat tdi flu 
cd sfl bd xung hat mai mdi. Bu tdi che Id phfldng cho cd hat mdi tdi cbl va bu tdi chi Id trin 90pm. 
phdp trong dd hat mdi sau khi tdi che se dflpc bd Tdc gid cung chi rd, khd ndng cat cua ca hat mdi 
sung mdt Iflpng hat mdi mdi nhdt djnh rdi mdi tdi che vd bu tdi chi cua vdi cd hat tdi flu nlu trin 
dem sfl dung. tfldng flng bdng 1.173 vd 1.09 ldn so vdi hat mdi. 

Thim vdo dd, tdi cbl nhilu vdng hat mdi GMA 
Cho den nay da cd mdt sd nghiln cflu vl cung dd dflpc nghiln cflu. 

tdi che va bu tdi che hat mai trong AWJ. Mdt trong 
nhflng nghiln cflu dau tiln vl vile sfl dung lai hat Cd thi ndi cho din nay dd cd mdt sd 
mdi trong qud trinh gia cdng bang tia nfldc cd hat nghiln cflu vl tdi cbl vd bu tdi cbl cdc loai hat mdi 
mdi Id nghiln cflu cua Guo N.S. vd cdc cdng sfl nhfl Barton garnet, GMA garnet, hat mai Nam An 
[1]. Trong nghiln cflu nay, cdc tdc gid dd chi ra dp. Tuy nhiln, vdi hat mdi Supreme granet (xuat 
rang khd nang cat cua hat mdi tdi cbl phu thudc xfl An dp) - Id hat mdi dang dflpc sfl dung rdng 
vdo dfldng kinh hat mdi va nd dat gid tri ldn nhat rdi trong AWJ d Viet Nam thi chfla cd nghiln cflu 
vdi hat mdi cd dfldng kinh 125-200pm. Vdi cd hat ndo vl cdc van de dd. Vi ly do dd, bai bdo nay sl 
mai ldn hdn 90 pm cd the sfl dung lai dflpc 68% trinh bay kit qud cua nghiln cflu vl tai cbl va bu 
Ifldng hat mai. tdi cbl chd hat mdi Supreme granet cd hat #80. 

Babu va Chetty [2,3] da nghiln cflu tdi che 2. KHA N A N G T A I CHE CUA HAT M A I . 

va bu tdi che hat mai Nam An dp #80. Cdc tdc gia 
cho biet loai hat mai nay cd the tdi cbl din 3 vdng 2.1. Thiet lap thong so thi nghif m 
va cd the thu hdi dflpc 81, 49, 26 vd 15% tfldng 
flng vdi tdi cbl ldn thfl nhat, thfl hai vd thfl ba vdi Trdng gia cdng bdng tia nfldc cd hat mdi, kha 
cd hat ldn hdn 90pm. Thim vdo dd, hp cung Iflu y ndng tdi che R _ cua hat mai dfldc xac dinh theo 
rang chat Iflpng cat cua hat mdi tdi che tdt hdn hat cdng thflc sau: 
mdi mdi nhflng khd ndng cat lai kem hat mai mdi 
vi hat mdi sau khi vd cd it canh sac hdn hat mdi. K -{"^a.nA'"a.„e)'^^^ (1) 
Vdi bu tdi chi hat mdi, cdc tdc gid da dfla ra Iflpng 
bu tdi flu hat mdi mdi sau khi tdi che la 40%. Trdng dd, m Id khdi Ifldng hat mai dflpc 

tdi che tfl ma,ne kg hat mai mdi. 
Ohlsen J. dd tiln hdnh nghiln cflu tdi che hat 

mai Barton (hat mdi My) [4]. De ddnh gid sfl vd cua Trong nghiln cflu nay, kha ndng tdi cbl 
hat mdi, tdc gia dfla ra cdng thflc xdc dinh "he sd vd" cua hat mdi Supremer garnet sau Ian cat thfl nhat 
vdi dh,t va dh,s tfldng flng la dfldng kinh hat mdi dfldc xdc dinh bang each sau: Hat mai sau khi cat 
trfldc va sau khi gia cdng. Ngodi ra, dnh hfldng dflpc thu lai, rfla sach, say khd, tdch phoi, sang 
cua cdc thdng sd qua trinh nhfl dp suat nfldc, Iflu vd phdn loai. Hinh 1 Id dnh chup qud trinh thi 
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nghilm (a) vd so dd md td thi nghilm (b) thu lai 
hat mdi sau khi cat. 

Trong thi nghilm nlu trin, 75kg hat 
mai Supreme granet #80 dxicic chia ldm 3 ldn cat 
va thu hat. Phdi thep la thep 45 dang tdm kich 
thfldc 500x100x15. Hat mdi dflpc thu hdi nhd 
mdt thung chfla cd chfla day nfldc nham gidm 

van tdc cdc hat mai khi chung ra khdi phdi sau 
khi cat de chung khdng bi vd thim khi va vao 
thdnh thung chfla hoac va vdo cdc hat mdi khac. 
Sau khi thu lai, hat mai dflpc rfla sach, say khd 
vd tach phoi thep nhd nam chdm. Cudi cung, hat 
mdi dflpc phdn loai nhd 11 sang (IS03310-1) vdi 
cdc cd 63, 75, 90, 106, 125, 150, 180, 212, 250, 
300,355 [6]. 

•1 I ' l m t i 

Thung 
chiia 

Hat 

mai 

a) b) 
Hinh 1: Thi nghiim xdc dinh khd ndng tdi che hgt mdi 

2.2. Ket qua va thao luan 

Bdng 1: Khd ndng tdi che cua hgt mdi Supreme granet meshSO td cdc kich thUdc 

CO* hat 
(fim) 

Kh6i 
lirong 

(kg) 

Tyle 
phan 
tram 
(%) 

>300 

1.36 

5.44 

>250 

5.16 

20.64 

>212 

8.82 

35,28 

>180 

11.30 

45.21 

>150 

13.75 

54.99 

>125 

15.36 

61.45 

>106 

16.66 

66.63 

>90 

17.76 

71.03 

>75 

18.88 

75.53 

>63 

19.32 

77.27 
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Kit qua khd nang tai cbl cua hat mdi flng 
vdi cdc cd hat mdi khac nhau dflpc cho trong bdng 
1. Tfl kit qud ta thay vcVi hat tfl cd > 180 pm khd ndng 
tdi cbl chi cd 45,21%. Vdi cac hat mai cd kich thfldc 
>75 vd >63 pm do cd hat nhd nen khd sdng vi chung 
de bit cac mat sdng. Vi vdy khdng chpn cdc hat vdi 
gid tri ndy lam ddi tflpng nghiln cflu. Vdi cdc hat 
mdi cd kich thfldc >90 pm (la kich thfldc cung dd 
dflpc chpn trong [3, 5]) ta cd kha nang tai cbl kha 
ldn (71.03%). Tfl cdc phdn tich trin, hat mdi vdi kich 
tlifldc >90; >106; >125; va >150 pm dd dxic^c chpn 
de nghiln cuu tdi cbl vd bu tdi cbl. 

3. K H A N A N G CAT CUA HAT M A I TAI CHE 

VA Btf TAI CHf 

Trong phdn ndy, cdc hat mdi tdi cbl va bu 
tdi chi vdi cdc kich thfldc hat khde nhau vd hat mdi 
mdi dflpc sfl dung dl cdt vdi cung cac thdng sd 
qud trinh cdt de xdc dinh khd ndng cat cua chung 
so vdi hat mdi. Qua dd, kich thfldc hat tdi flu khi 
tdi che va bu tdi cbl hat mdi Supreme granet #80 
se dflpc xdc dinh. 

3.1. Thî t lap cdc thdng s6 cho thi nghiem 

^r-

1^; 1 ,• , 1 . 1 : - ; 

h , i - •.-.•..v. 

P.t-.O! r:-.i-j i-

- . - / 

r , .?^ V 
Hmh 2: Ihi nghiem .xuc dinh khu nung LUI CUU hul mui 

Bau cat 

h = AB*sina 

Hinh 3: Phoi cho thi nghiem xdc dmh khd ndng cdt 

Thi nghilm xdc dinh khd ndng cat cua hat 
mdi tdi che vd bu tdi cbl (hinh 2) dd dfldc tiln 
hanh. Thi nghilm da sfl dung mMay cat tia nfldc 
model 50HP IPL cua Cdng ty cd phan TNHH 
Phuc Sinh. Phdi cat dflpc md td trin hinh 3. Cdc 
thdng so qua trinh cua thi nghilm nhfl sau: Vdi 

phun ROCTEC©100 WFE 14400 cd dfldng kinh 
1,016mm, cd chilu ddi 101,6mm; dfldng kinh vdi 
tdng tdc 0,255mm; dp suat nfldc 350 MPa; khoang 
each tfl vdi phun tdi be mat gia cdng 5mm; van 
tdc dich chuyen 90 mm/phut; Iflu Iflpng hat mai 
5g/s. 
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Vdi hat mdi bu tdi ehl, dl ddm bdo khdi sau dd trdn diu de cdc cd hat phdn phdi deu trong 
Iflpng hat mdi trong me cat khdng ddi can phdi bd hdn hpp. Lflpng bd sung hat mdi de tao nIn hat 
sung thim Iflpng hat mai mdi vao hat mdi tai cbl mai bu tai cbl dflpc cho trong bang 2: 

Bdng 2: Thdnh phdn ciia hgt mdi bit tdi che 

C& hat mat 

>150 

>125 

>106 

>90 

Hat mai 
tai che (%) 

54.99 

61.45 

66.63 

71.03 

Lvpug hat 
m(W bii (%) 

45.01 

38.55 

33.37 

28.97 

Ltfong hat 
mdi bu (kg) 

11.25 

9.64 

8.34 

7.24 

3.2. Ket qua va thao luan dd, cdc lan cat dflpc thflc hiln trin 1 phdi thi 
nghilm de loai trfl dnh hfldng cua vdt lieu 

Cac thi nghilm cdt vdi mdi cd hat mai phdi. Kit qua thi nghilm dflpc bieu dien trin 
tdi chl'/bu tdi cbl dflpc lap lai 2 lan. Thim vdo hinh 4. 

1.20 

-M 1 IS 

R 110 

->S lOS 

S 
IJOO 

0.9S 

0.90 

a) S ;s' '° 

I 

^ 108 

106 

U 104 

O 10.' 

91 
m 100 

J. 0 98 

"Ji 0% 

b) 

>90 >106 >K'S >150 Hat mon 

Cac Ctf hat mai (^m) 
>90 >I06 >U5 >1S0 

Cac Ctf hat mai (fun) 
Hoi men 

Hinh 4: Khd ndng cdt cua hgt mdi tdi chifa) bit tdi che (b) 

Tfl hinh 4 ta thay khd ndng cat cua cd hat 
mdi tai che va hat mdi bu tdi che diu tdt hdn hat 
mdi. Cd the giai thich nguyin nhdn la dd kich 
thfldc trung binh cua hat mai tdi che vd bu tai cbl 
nhd diu nhd hdn cua hat mai mdi nIn trong cung 
mdt khoang thdi gian sd Iflpng cac hat tham gia 
ban phd (cat) bl mat phdi se nhieu hdn vd dan 
din the tich vdt lieu phdi bi bdc tdch cung se tang 
lln (xem anh chup (hinh 5) cua hat mdi Supreme 
granet #80 va hat mdi tai che cd kich thfldc hat 
> 125 pm). Thim vdd dd, hinh dang hat mdi khi vd 
ra cung cd nhilu gdc, canh sac hdn (hinh 5) nIn 

tinh cat cua mdi hat mdi cung cad hdn. 

Kit qua thi nghilm (xem hinh 4) chd thay, 
hat mdi tdi cbl cat tdt hdn hat mdi tfl 10 din 18% 
cdn hat bu tai cbl cat tdt hdn hat mdi tfl 4 din 8%. 
Tfl hinh 4 cung de dang thay rang, cd hat tdi flu 
de tdi cbl vd bu tdi chi deu la > 125pm vi chung 
deu chd khd ndng cat cad nhat (18% vdi hat mai 
tdi cbl va 8% vdi hat bu tdi chi). Ngoai ra, theo kit 
qud trin bang 1 vd 2, vdi cd hat nay kha ndng tai 
cbl dat kha cao 61.45% va do dd tilt kilm dflpc 
Iflpng hat mdi bu thim (38.55%). 
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1. 4.. 

Xr' 
, .< V- • 

t l ) I l a t t a i c h e \ 

1 J'5(1711 

Hinh ir. Anh chup iigt 

4. CHAT LlJONG CAT CUA HAT M A I T A I 
CHEVABUTAICHE 

Chat Iflpng cat trong AW} dflpc ddnh gid 
thdng qua dp nhdm bl mdt vd be rpng rdnh cat. Tuy 
nhiln do bl rdng rdnh Id thdng sd khdng qud quan 
trpng vd khdng lam anh hfldng nhilu tdi chat Iflpng 
gia cdng nIn trong nghiln cflu nay chi ddnh gid vc 
dp nhdm bl mat cua hat mdi tdi che va bu tdi chi qua 
vile so sdnh vdi khi cat bang hat mdi mdi. 

4.1. Thiet lap thdng so thi nghiem. 

Cau true thi nghilm d l ddnh gid dp nhdm 
bl mat khi cat bang hat mai tdi cbl va bu tdi chi 
tfldng tfl nhfl thi nghilm trdng phdn 4. Diem khde 
bilt la phdi thi nghilm Id hpp kim nhdm A16061-T6 
de sau khi cat khdng bi gi vd de dd dp nham ; tilt 
diln phdi hinh chfl nhdt 20x60 mm. Ba loai hat mdi 
dflpc sfl dung de so sdnh dp nhdm sau khi cat la hat 
mdi tdi cbl > 125pm, bu tdi chi > 125pm vd hat mdi 
#80; cdc mau dflpc cat vdi 3 gia tri Iflu Iflpng hat mdi 

5, 6, 7 (g/s). Cdc mau cat se dfldc do dp nhdm theo 
cac dfldng song song vdi mat trin cua phdi cdch mat 
trin 2 mm vd 10 mm. Vile do dp nhdm dflpc thflc 
hiln trin may do dp nhdm Mitutoyou Surfest SJ-
301. 

4.2. Ket qua va thao luan. 

Kit qua do dp nhdm dflpc trinh bdy trin 
hinh 6 (khi do cdch mat trin 2 mm) va trin hinh 7 
(khi do cdch mat trin 10 mm). Tfl cdc kit qud ta thay 
dp nhdm bl mat gidm khi tang Iflu Iflpng hat mdi. 
Tuy nhiln vdi Iflu Iflpng ldn hdn 6 (g/s) dp nhdm 
hau nhfl khdng gidm d cd ba Idai hat mdi tdi che, bu 
tai che vd hat mdi. Nhfl vdy gid tri Iflu Iflpng hat mdi 

miu Supreme granet 

6g/s Id giii tri hpp ly nhdm dat dp nhdm bl mat nhd 
nhat khi cdt bdng hat mai tdi cbl vd bu tdi cbl. Thim 
vdo cl('), kit qua cung cho thay rang cd hat mdi tdi cbl 
vd bu (ai che diu cho chat Iflpng cat tdt hdn (trong 
dd hat mdi tdi cbl cho chat Iflpng cat cao nhat Ra 
dat nhd nhat) so vdi cat bdng hat mai mdi. Sd di nhfl 
vdy Id vi kich thfldc trung binh cua hat mdi tdi che la 
nhd nhat vd hat mdi mdi la ldn nhdt va kit qua la khi 
cat se cho kit qud nhfl dd nlu vi cdc hat nhd tham 
gia cat sl cho bl mat cat cd dp nham nhd hdn. 

w 10 

- • -BolJich«>12S 

• M O I 

7 Lmt hi^nc (£ s i 

Hinh 6: Anh hiidng ciin hiu liidng hgt mdi den do nhdm 
be mat (do cdch mat tren 2mm) 

I 

n 

10 

-Tjiche>125 

-8ulaichf>125 

-Men 

Luu ht^g (g/s) 

Hinh 7: Anh hiidng cua hiu liidng hgt mdi den do nhdm 
be mat (do cdch mat trin 10 mm) 
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5. KET LUAN hat tdi che vd bu tdi chi nIn da dflpc chpn lam 
cd hat tdi flu khi tdi cbl va bu tai che hat mai da 

Nghiln cflu nay dd trinh bay vl tdi cbl nlu. 
vd bu tdi chi hat mdi Supreme granet #80 qua 
vile nghiln cflu khd ndng tdi cbl cua hat mdi Anh hfldng cua Iflu Iflpng hat mdi vd 
nay cung nhfl kha nang cat vd chat Iflpng cat cua Idai hat mai (tdi cbl, bu tai cbl vd hat mdi) tdi 
hat mai tai cbl vd bu tdi cbl. chat Iflpng cat cung dflpc phdn tich. Chat Iflpng 

cat cua hat mai tdi cbl va bu tai cbl diu tdt hdn 
Kha ndng tdi cbl cua hat mdi da cho la hat mdi (trong dd chat Iflpng cat cua hat tdi cbl 

rat cao (din 61,45 vdi hat mai tai chlcd hat > 125 la tdt nhd't). 
pm); 

Lflu Iflpng hat mdi 6g/s dflpc khuyin 
Kha nang cat cua hat mdi tai cbl vd bu cdo nIn sfl dung khi cat bang hat mai tai cbl vd 

tai che cac cd deu cao hdn hat mai mdi. Trdng dd bu tai chi dl cd thi dat dflpc dp nhdm bl mat 
cd hat > 125pm cho kha ndng cat cao nhat cho ca nhd nhat. • 
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