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NGHIEN Cl’U QUA TRINH PHAY THEP CT3 CO SU HO TRO CUA
RUNG SIEU AM

STUDY OF CT3 STEEL MILLING PROCESS WITH THE SUPPORT OF
ULTRASONIC VIBRATION

Nguyén Viin Tric
Khoa Co khi, Truong Pai hoc Kinh t& — Ky thuat Cong nghiép

TOM TAT

Bai bdo nay tdp trung vao thic nghiém va phan tich xir Iy s6 liéu tie anh hieong ciia cdc
théng sé van toc cdt ciia hai phwong dn thwong va phay ¢é hé tro ciia rung siéu am. Ta thdy phwong
phdp phay ¢6 ho tro  ciia rung siéu am cé dé bong cao hon, chat heong bé mdt tot hon. Khi thay doéi
toc do vong quay tang én tir 1000-1300 (vong/phiit) thi dg nham bé mdt Ra gidm tir 1,551-1,118 um
& phay thieong va phay cé hé tro cia rung siéu am giam tir 0,542-0,236 um cho thdy khi cang ting
toc dg vong quay thi do nhdm bé mdt dwoc cdi thién hon & cd hai phwong phdp gia cong. Bén canh

dé, chiéu sdu cdt giam tir 0,5-0,1 mm thi do nham bé mdt cing dwoc cdi thién.
Tir khéa: Rung siéu édm; Phay siéu am; Gia céng phay; Thép CT3; Hé tro rung.
ABSTRACT

This article focuses on experiments and analysis of data processing from the influence of
cutting speed parameters of two methods: conventional and ultrasonic vibration-assisted milling.
We see that the assisted milling method is Ultrasonic vibration has higher gloss and better surface
quality. When changing the rotation speed from 1000-1300 (rpm), the surface roughness Ra decreases
from 1.551-1.118 um in normal milling and ultrasonic vibration-assisted milling decreases from
0.542-0.236 um, showing that As the rotation speed increases, the surface roughness is improved
in both machining methods. Besides, the cutting depth is reduced from 0.5-0.1 mm, the surface

roughness is also improved.
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1. PAT VAN PE

Thép CT3 1a thép cacbon c6 ham lugng
thdp, thuong tir 0,14-0,22%. CT la ky hiéu
thé hién ham lugng C < 0,25%. Ngoai ra, mot
s6 thanh phan khac trong mac thép CT3 gom
Mangan: 0,4-0,6%; Silic: 0,12-0,3%; Luu
huynh: < 0,05%; Phdt pho: < 0,04%. Cac ham
luong nguyén t6 héa hoc nay s& anh huong dén
didc tinh cta thép CT3. Khdi luogng riéng cia
thép CT3 khoang 7,85 g/cm® [2].

Viéc thuc nghiém gia cong co hd trg cua
rung siéu 4m nham danh gia phan tich, xir Iy s6
liéu dua ra anh huong cta cac thong sb trong
qua trinh gia cong, tor d6 so sanh hai phuong
an phay thuong va phay c6 ho tro ctia rung siéu
am.

2. CHUAN BI THU'C NGHIEM

Qué trinh thyc nghiém dé danh gia chat
lugng bé mat khi gia cong phay thuong va phay
co su hd tro cua rung si€u am.

- May phay CNC;

- Hé thong siéu am: Pau phat song siéu
am. Thong so k¥ thuat: Cong suat 60W; Tan so
phat séng siéu am 20kHz; Trong luong 1k;

- Chi tiét gia cong: Phoi c6 kich thudc
80mm x 80mm x 15mm;

- Dung cu cit: Puong kinh dao 12mm;
Chiéu dai ludi cat 45mm; Tong chidu dai
100mm; Goc xodn dao 35 do; SO ludi cat 1a 4
me; Lop phu UNICO COATING c6 kha nang
chiu nhiét tdt, phu hop gia cong cac loai vat licu
thép, gang xam c6 do cimg tir 30 dén 55 HRC,
[3].

3. TIEN HANH THU'C NGHIEM

Hinh 1. Tién hanh thuc nghiém

Sau khi lip dat xong, tién hanh thuc
nghiém vé6i sé lwong 14 phoi, mdi phoi sé gia
cong gdm c6 bon mit. Tong s6 1an thyc nghiém
s& 1a 64 1an gia cong (28 lan gia cong c6 hd trg
clia rung siéu am va 28 lan gia cong khong co
hd tro cta rung siéu am dé so sanh véi cting ché
do gia cong. Thuc nghiém véi phoi thir nhat
mit dau tién cho truc chinh quay véi toc do
1000 vong/phut, budc tién dao 1a 0,3 mm/ring,
va chiéu sdu cat 1a 0,1 mm, sir dung dao phay
ngén 4 me @12, théng sé nay dugc thay doi
lién tuc dudi bang sau dé ap dung véi hai qua
trinh phay c6 hd tro cua rung siéu am va phay
khong c6 hd tro cta rung siéu 4m. Cac thong s6
gia cong duoc thé hién & bang dudi day:
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Bdng 1. Két qua thiee nghiém

Hinh 2. D6 thi so sanh gid tri dj nham
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Miit phdi chearee Phay 1 Phay | 1ot ohoi chedpee Phay | Phay
twong ting thuong . siéu twong ting thuwong | si€éu am
S8 Ian Ra am Ra S8 Ian Ra Ra
P1, M1 1 1,551 0,542 P4, M3 15 3,431 0,652
P1, M2 2 1,226 0,521 P4, M4 16 3,131 0,623
P1, M3 3 1,223 0,508 P5, M1 17 3,173 0,659
P1, M4 4 1,188 0,236 P5, M2 18 3,322 0,698
P2, M1 5 1,830 0,466 PS5, M3 19 3,547 0,849
P2, M2 6 1,984 0,547 P5, M4 20 3,368 1,020
P2, M3 7 2,063 0,588 P6, M1 21 3,055 0,617
P2, M4 8 2,250 0,659 P6, M2 22 2,980 0,521
P3, M1 9 2,207 0,755 P6, M3 23 2,448 0,393
P3, M2 10 2,215 0,652 P6, M4 24 2,370 0,236
P3, M3 11 2,711 0,617 P7, M1 25 2,693 0,841
P3, M4 12 2,935 0,588 P7, M2 26 2,513 0,755
P4, M1 13 3,547 0,881 P7, M3 27 2,188 0,592
P4, M2 14 3,445 0,755 P7, M4 28 2,128 0,354
P 1a Phoi; M 1a mat.
4. XU LY SO LIEU
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Tir d6 thi so sanh gia tri do nham, ta
nhan thay khi gia cong c6 hd tro ctia rung siéu
am, chat luong do nham Ra dugc cai thién 1o
rét. TAt ca cac gia tri 6 nham & bang va do thi
clia gia cong c6 hd trg ctia rung siéu am déu nho
hon gi4 tri dd nham cua gia cong khong c6 hd
trg cua rung siéu am O cung diéu kién gia céng
Ngoal ra, khi ¢6 dinh budc tién dao va chiéu
sdu cat, s6 vong quay ting 1én thi d6 nham bé
mat cling dugc cai thién tirc 1a gia tri d§ nham
giam dan, tuong ty d6i voi giam chiéu sau cat
gia tri d6 nham ciing giam, va giam budc tién
dao gia tri 6 nham ciing giam dan, diéu nay
ciing phi hop véi Iy thuyét nham bé mat [1] va
phu hop véi cac cong trinh nghién clru da cong
bb trudce day.

5. KET LUAN

- Pi nghién ciu tong quan gia cong
siéu am va phay c6 hd trg cua rung siéu am, co
so 1y thuyét qué trinh phay c6 hd tro rung siéu
am, cdc anh huong ciing nhu uu, nhuogc diém
cua no.

- Ung dung gia cong phay c6 hd tro
clia rung siéu 4m trén chi tiét phoi thép CT3 dé
danh gia chét lugng bé mit va phan tich, xu 1y
s6 lidu tur két qua thuc nghiém.

- Thyc hién do dd nham bé mat cua céac
chi tiét gia cong, tir d6 xac dinh duoc nham bé
mit Ra tdt toi wu nhét khi dat dugc gia trj 0,236
um khi toc d6 vong quay 1a 1500 Vong/phut
budc tién 1a 0,2mm/ring va chiéu sdu cit 1a
0,1mm.**
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