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NGHIEN CUU ANH HUONG CUA KHOANG CACH VA AP SUAT
PHUN BEN O NHAM BE MAT THEP HOP KIM 16Mn
KHI PHUN TREN MAY PHUN HAT MAI

RESEARCH ON EFFECTS OF BLASTING DISTANCE AND PRESSURE TO SURFACE ROUGHNESS
OF 16Mn ALLOY STEEL WHEN BLASTING USING BLASTING MACHINE

TOM TAT

Bai béao trinh bay két qua nghién c(u anh hurdng clia khoang céch phun L, va
ap suét phun P, dén do nham bé mét R, khi phun trén bé mét thép hop kim
16Mn béng méay phun hat mai Shang-Po TM-DTA1. Tir ci6 xay dung db thi xac dinh
anh huéng ctia khoang cach phun va ap suét phun dén do nham bé mat khi phun
hat mai. Két qua nghién ctu dua ra la co s gidp cac ki st cong nghé xac dinh
duoc cac thong s dau vao tot nhat nham lam sach va tao diroc do nham mong
mudn khi phun trén vat liéu thép hop kim 16Mn.

Tir khéa: Thong s6 cdng nghé; nham bé mat; thép 16Mn; may phun hat mai.

ABSTRACT

The report presents the results of research on the effect of blasting distance
L, and pressure P, to surface roughness R, when blasting on the surface of 16Mn
alloy steel with Shang-Po TM-DT1 blasting machine. Accordingly, a graph shall
be developed to determine the effect of blasting distance and pressure on
surface roughness when blasting abrasives. The research results are the basis for
the technology engineers to find out the best input parameters to clean and
create the desired roughness when blasting on 16Mn alloy steel material.

Keywords: Technological parameters; surface roughness; steel 16Mn;
blasting machine.
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1.GIOI THIEU

Trong cdng nghiép ché tao may co rat nhiéu chi ti€t can
lam sach cling nhu can tao nham cho bé mat san pham.
Pién hinh nhw cac chi tiét can lam sach truéc khi son, son
lai, ma hodc phun phu thi viéc lam sach la rat can thiét,
ngoai viéc lam sach dé loai bd cac 16p ri sét, dau m&, bui
ban bam trén bé mat chi tiét. Qua trinh phun con can tao ra
dé nham mong muén dé tang dé bén bam dinh cua lop
son, l6p phd, 16p ma trén bé mat chi tiét... Trong s6,
phuong phap l1am sach bang may phun hat mai dwoc ding
phd bién va rong réi hon ca. Phrong phap lam sach bang
phun hat mai do Benjamin Chew Tilghman phét minh ra
nam 1870, tir dé cho dén nay cé rat nhiéu loai may phun
hat mai véi cac chiing loai va kich c& khac nhau. Dac diém
cla phuong phap nay la dong hat mai dugc phun vao bé
mat can lam sach qua voi phun nhd may phun hat mai véi
ap luc va khoang cach nhéat dinh nham béc di céc 16p vat
lieu bi oxi hoa, cac I&p ri sét, I&p son ¢l hodc cac chat ban
nham lam sach bé mat san pham. P& s dung may phun
hat mai lam sach hiéu qud, viéc nghién clru ché d6 cong
nghé dé dwa ra thong sé phun pht hop cho tirng yéu cau la
can thiét[1, 2, 3].

Dé gilp céc kY st cong nghé co si danh gia cu thé hon
cho viéc gia cong lam sach bé mat chi tiét, trong bai bao
nay nghién ctru s anh hudng ctia khoang cach phun L, va
ap suat phun P, dén do nham bé mat R, khi thuc hién phun
trén thép hop kim 16Mn khi s dung may phun hat mai
Shang-Po TM-DT1.

2. MO HINH THI NGHIEM VA TRANG THIET B|
2.1. M6 hinh thi nghiém

Viéc tién hanh cac thi nghiém anh huéng clia cac théng
s6 dau vao la khoang cach phun L, va ap sudt phun B,
thong s6 dau ra la dd nham bé mat R,. Trong thi nghiém
nay, nhdm tac gia thi nghiém véi moi thong sé dau vao 1a 6
méau. Hinh 1 la so d® mo ta nghién ctu thuc nghiém qué
trinh gia céng phun hat mai véi cac thdng s6 cong nghé
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dau vao la ap sudt, khodng cach phun, khdng xét dén anh
hudng cac yéu td nhiéu; dau ra la d6 nham bé mat can
nghién ctu.

Cac yéu té nhidu

Qnua trinh phun )
hat mai trén may Nhimbé matRz
TM-DT1

Hai théng s6 nghién ciru
(LP’ PP)
Hinh 1. So 6 thi nghiém nghién ctu anh hugng clia ap sudt phun va khoang
cach phun dén do nham bé mét gia cong
2.2. Trang thiét bi thi nghiém
- Thiét bi phun: May phun hat mai Shang-Po, Moded TM-
DT1, tai Phong Thi nghiém trong diém Cong nghé Han,
Vién Nghién ctru Co khi (hinh 2). M6t s dac tinh k§ thuat sau:
+ Phun bi, phun cét, phun hat mai bang khi nén;
+ Liru lvgng khi nén can dang: 3,5 - 6,0m*/phdt;
+ Ap lvc lam viéc: 5,0 - 7,5 Bar/cm?.
- Hat phun: Hat AlL,O,, kich thuwéc hat 0,35 + 1,19 mm
(hinh 3).
- M&u thi nghiém: Thép hop kim16Mn véi kich thudc
@30x12 mm (hinh 4).
- Thiét bi do: May do dd nham Rugosoft 10-10G (hinh 5).

1 N

Loaihat phun

Kich thudce hat

Hinh 2. Mé&y phun hat mai Shang-Po Moded TM-DT1

Hinh 3. Hat phun Al,0,

Hinh 5. My do d6 nh&m Rugosoft 10-10G

2.3. Thong s6 thi nghiém

DE nghién ctru, danh gia anh hwdng clia khoang cach
phun L, t¢i d6 nham bé mat, céac tac gia ti€én hanh cac thuc
nghiém véi khoang cach phun thay doi trong khoang 40 +
140mm nhr mo ta chi tiét trong bang 1.

Dé nghién ctru, danh gié anh hwéng ctia ap sudt phun P,
t¢i d6 nham bé mat, céc tac gia tién hanh cac thuc nghiém
véi ap sudt phun thay déi trong khoang 5 + 7,5Bar nhu mo
ta chi ti€t trong bang 2.

Bang 1. Anh huong cla L, tdi R,

Mau TN Lp (mm) Pp(Bar) | t(s) s(mm)
1 40
2 60
3 80
6,0 30 0,35+1119
4 100
5 120
6 140
Bang 2. Anh hutng cla P, tdi R,
Mau TN Lp (mm) Pp(Bar) | t(5) s(mm)
7 5,0
8 55
9 6,0
100 30 0,35+1119
10 6,5
11 70
12 75

3. KET QUA THi NGHIEM VA THAO LUAN
3.1. Anh hudng ctia khoang cach phun (L) t¢i do nham
bé mat chi tiét (R,)

Pé xac dinh anh huwang cla khoang cach phun tai do
nham bé mat chi tiét khi phun, tién hanh 6 thi nghiém rng
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vGi 6 mau thir co thit ty 1 + 6. Trong qué trinh thi nghiém,
céac théng so khac (Ivu lwvgng khi 6,0 m? /phut; kich thwéc
hat phun 0,35 + 1,19mm; thoi gian phun 30 gidy) duoc gilt
¢c6 dinh, chi cé khoang céch phun L thay doi.

Dé dam bao tinh chinh xac va do tin cay cao, sau khi gia
cong mdi mau duoc do it nhat 3 vi tri khac nhau sau do 18y
két qua trung binh 3 lan do. K&t qua do sy anh huéng cla
Lp t@i R, dwgc thé hién trong bang 3 [4, 5].

Bang 3. Anh huong clia Lp thi R,

Mau| Lp(mm) | Pp(Bar) | t(s) s(mm) | R,(um) | Ry (um)
59,373
1 40 59,113 | 58,005
55,529
61,384
2 60 60,597 | 61,733
63,217
70,325
3 80 72,176 | 71,125
70,873
6,0 30 0,35+119
78,487
4 100 75,745 | 76,720
75,929
67,534
6 120 67,112 | 67,045
66,489
58,334
6 140 57,402 | 57,271
56,076
90
80 71.125 76'.720
7° 58.005 61'7V = wﬁms
o o e V.zn
50
§ 40
& 30
20
10
0
40 60 80 100 120 140

Lp (mm)

Hinh 6. B thi thuc nghiém biéu dién quan hé gitta nham bé mét va khong
céch phun

Anh hudng cia khoang cach phun dén dd nham bé mét
chi tiét dugc thé hién & bang 3 va hinh 6 c6 thé thay rang
khi thay d6i khoang cach phun Lp tir 40mm t&i 100mm thi
dd nham R, tang theo. Khi khoang cach phun L, tiép tuc
tang tr 120mm téi 140mm thi d6 nham R, lai c6é xu hvéng
gidm dan. Nguyén nhan khi khodng cach cang gan thi do
nham cang gidm la do hat phun véi khodng cach ngan
chua bi mat doéng nang, dong thoi chum tia hat phun con

46 | Tap chi KHOAHOC & CONG NGHE @ S6 53.2019

chum vi vay nhitng hat ban dau bay vao lam s6i mon bé
mat chi tiét I6n nhwng t6i khi nhitng hat ti€p theo bay t6i
lam mat di dinh nhap nho cao nhéat do cac hat ban dau tao
ra. Nguwoc lai khi khoang cach phun tiép tuc tang tir 120mm
t¢i 140mm thi dd nham gidm do khoang céch Iic nay anh
hudng toi gia téc clia hat phun gidam di vi vay ma do nham
gidm theo.

3.2. Anh huéng ctia 4p sudt phun Pp téi nhdm bé mitR,

Dé xac dinh anh hudng clia ap suat phun téi dé nham bé
mét, tién hanh phun 6 mau thir c6 thi ty 7+12. Trong quéa
trinh thi nghiém, cac thong so khéc (lvu lvgng khi 6,0m?
/phut; kich thuée hat phun 0,35 + 1,19mm; thai gian phun 30
gidy) duoc gitr cd dinh, chicé ap suét phun P, thay doi.

Dé dam bao tinh chinh xac va do tin cay cao, sau khi gia
cong mdi mau duoc do it nhat 3 vi tri khac nhau sau do 18y
két qua trung binh 3 lan do. K&t qua do duwoc sy anh huéng
clia P, ti R, dwoc thé hién trong bang 4 [4, 5].

Bang 4. Anh huong clia Pp t6i R,
Mau| Lp(mm) | Pp(Bar) | t(s)

s(mm) | Ry(um) | Rig(um)
56,953
57,395
58,323
64,419
69,711
65,340
72,414
71,502
71,132
75,108
74,351
79,167
61,920
60,908
63,139
59,790
57,433

58,100

7 50 57,557

66,490

71,683

100 30

0,35+1,19

10 6,5 76,209

11 7,0 61,989

12 75 58,441

90
80 76.209

71.683

70 GG_AV‘ \

Nggg 58.441
57.557 :

60 ./ e

50

Rz (um)

40

30

20

10

5.0 5.5 6.0 6.5 7.0 7.5
Pp (mm)

Hinh 7. D6 thi thurc nghiém biéu dién quan hé giira nhdm bé mét va ap suat
phun
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Anh huéng ctia khoang &p sudt dén do nham bé mat
chi tiét duoc thé hién & bang 4 va hinh 7 co thé thdy rang
khi thay déi ap suat phun P, tir 5,0 + 6,5Bar thi d6 nham R,
tang theo. Khi khodng 4p suét P, ti€p tuc tang tir 7,0 +
7,5Bar thi d6 nham R, lai c6 xu hwéng gidm dan. Nguyén
nhan khi ap suat cang giam lam cho dé nham R, lai cé xu
huéng gidm la do hat khéng c6 dugc gia t6c cao nhat
trong khi dé khoang céch lai xa, diéu nay phu hop voi ly
thuyét khi dong luc hoc. Nguwoc lai khi ap suat phun tiép
tuc tang tir 7,0 + 7,5Bar thi dd nham gidm la do hat nhan
duoc gia téc 16n, vi vay nhitng hat ban dau bay vao lam
s6i mon bé mat chi tiét Ién nhung t6i khi nhitng hat tiép
theo bay t6i lam mat di dinh nhap nhd cao nhét do cac
hat ban dau tao ra.

4. KET LUAN

Bai bao da trinh bay két qua nghién ctru thic nghiém
danh gia anh huéng ctia khoang cach phun L, va ap suat
phun P, dén d6 nham bé mét thép hgp kim 16Mn gia cong
bang phuong phap phun hat mai, khi st dung hat phun
AlL,O,. Tir cac két qua thiyc nghiém, da danh gia dwoc anh
huéng cla khodng cach phun L, va 4p suat phun P, dén
dd nham bé mat thép 16Mn. Khodng cach cho d6 nham
cao nhét L, = 100mm va ap sudt phun cho dé nham cao
nhét P, = 6,5Bar. Trong hai thong s6 xét & trén thi khoang
cach phun cé anh huéng I6n hon 4p suat phun téi dd nham
bé mat thép 16Mn, tuy nhién sy khac biét nay khéng nhiéu.
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