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Anh hudng cua luu lugng dung dich tron ngudr
duoc truyen dao dong si€u am dén

d6 nham bé mit chi tiét gia cong
kh1 mai vat li¢u thép SKD11

Nguyén Tién Dong, Tran Vin Trung

T6m tit — Phwong phap gia cong hd trg siéu
am hi¢n nay dwgc tng dung rong rii, hd tre vao
trong cac qua trinh gia cong nhw khoan, tién,
phay va dic biét la qua trinh mai. Bai bao nay
trinh bay nghién ctru dnh huwéng cia luu lugng
dung dich tron ngudi q (lan lwot 12 3,5 I/ph, 4,5
I/ph va 5 lph) dwge truyén dao dong siéu Am
trong qua trinh mai phing vat liéu thép SKD11.
Do nham bé mit chi tiét gia cong Ra dwoc sir
dung dé danh gia mirc d9 anh hwong. Két qua
cho thiy, khi khong truyén dao dong siéu am,
gia tri d0 nham bé mit chi tiét dat dwoc twong
dwong nhau khi thay ddi lwu lwong dung dich
tron ngudi. Tuy nhién, khi truyén dao dong siéu
am cho dung dich tron ngudi, luvu lugng dung
dich tron ngudi cang ting thi tac dong cia siéu
Am cang rd; két qua cho thiy gia tri dd nham bé
mit ciia chi tiét gia cong giam din khi luu lwong
dung dich tron ngudi ting din. N6i mdt cach
khac, dung dich tron ngudi dwoc truyén dao
dong siéu Am co6 tic dung lam sach bé mit da
mai, loai b6 ciac phoi mai bam dinh vao khoang
khong giira cac hat mai, ddm bao kha nang gia
cong cia da.

Tir khéa - Pg nham bé mat, lwu lwong, dung
dich tron ngugi, gia cong siéu dm, da mai.
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nay ngay cang doi hoi qua trinh gia cong cac vat
liéu méi c6 do cing cao va kho gia cong nhu vt
liéu gbm, hop kim ctng, hay cac vat lidu c6 tinh
mém nhu hop kim Al, hop kim Mg...Cac vt li¢u
nay can phai trai qua qua trinh gia cong tinh lan
cudi dé dat dugce chét luong bé mat yéu clu, anh
hudng truc tiép dén hiéu qua lam viéc va do bén
clia cac chi tiét gia cong. Gia cong mai dugc sir
dung rong rii 1a gia cong tinh lan cudi cho céac vat
liéu ké trén nham dat dugc do chinh xac hinh hoc
va chat luong bé mit chi tiét. Tuy nhién, gia cong
mai 12 mot qua trinh gia cong phic tap, rit kho dé
kiém soat va ton tai rat nhiéu vAn dé cin khéc phuc
nhu: luc cit 16n, nhiét cit 16m,... Mot trong nhitng
hién twong trong qua trinh mai, 1a hién tugng “bét
da”, khi cac phoi mai dién dy vao khoang khong
gitra cac hat mai, gdy can trd sy tiép xtc cta ludi cit
vGi bé mat chi tiét, anh huong dén chat lugng bé mat
chi tiét gia cong.

Di ¢6 nhiéu nghién ciru clia cac nha nghién ctu
khac nhau nhdm khic phuc hién tugng nay. Trong
d6 c6 nhitng nghién ciru thay ddi da mai, may mai,
thdng s gia cong, ciing c6 nhitng nghién ciru vé
sira ¢4 bang nhitng phuong phap tién tién. Pfaff va
cac cong su [1] d3 nghién ciru phuong phap st
dung tia laser dé sira d4 trong qua trinh gia cong,
giup tai hinh thanh bé mit d4 mai, loai bo vat lidu
bam dinh. Nguyen Tien Dong va cdng sy dd nghién
clru ¢4 mai xé ranh c6 ludi cit gian doan, st dung
s6 hat mai it hon so voi s6 hat mai théng thuong,
do d6 giam dugc nhiét cét, giam thiéu hién tuong
bét da [2].

Trong nhiing nim gan day, dao dong siéu am
(ultrasonic vibration) bét dau dwoc nghién ctru, st
dung dé cai thién chét lugng cua gia cong co khi
[3-8]. Ngudi ta da tim duoc nhiéu bién phap hop 1y
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dé nang cao ning sut cat va tudi tho cua dao trong
gia con tién, khoan, khoét, doa, mai, cit ren...véi
viéc dung siéu 4m. Khoan, khoét, doa bing siéu
am: Duya trén co sé o1 dung tac dong co xat va got
diia cta song siéu am, thiét bi khoan lam viéc véi
tan s6 20-30kHz, gdm co6 dau gido dao dong va bod
ciu ndi truyén dao dong qua dung cu truyén sang
vat cAn khoan. Mai, cét, xé rénh...béng siéu am:
dugc sir dung trong trudng hop mai nhiing chd
chat, kho mai trén nhiing vat lidu gia cong bang vat
lidu rén don va hop kim cung. ..

Trong bai bio nay trinh bay viéc truyén dao dong
song siéu am dén dung dich tron ngudi. Thiét bi
truyén dao dong siéu am dugc mo ta trong Hinh 1.
Theo d6, mdt dau siéu am duoc lap dat gitta d4 mai
va voi phun dung dich nhu Hinh 2, nho vdy nang
lwong dao dong siéu am dugc truyén tir dau siéu 4m
qua dung dich tron ngudi [8].

Vit li€u gia cong sir dung trong bai bao nayla vat
liéu s dung trong linh vuyc khuén mau, thép
SKD11. Luu lugng dung dich tron ngudi dugc thay
d6i va trong cac diéu kién dugc truyénva khong
truyén dao dong siéu am.

2 THIET BI TRUYEN DAO PONG SIEU AM

Thiét bi truyén dao dong siéu am dugc phat trién
boi nha nghién cru Hiromi Isobe va cac cong sy
[8], c6 hinh dang nhur trén Hinh 1. Thiét bj nay bao
gom: dau dao dong effector, day cép ngudn, hé
thong khi lam mat va hé thong ga dat. Dung dich
tron ngudi dugc chady tran qua thiét bj da duoc tao
dao dong siéu am va dao dong siéu 4m s& truyén
vao dung dich tron ngudi khi chay qua d6. Bang 1
mo ta thong s thiét bi dau siéu 4m va Hinh 2 mo ta
trang thai lam viéc cua thiét bi truyén dao dong siéu
am cho dung dich tron nguéi khi lam viéc.

Hinh 1. Théng s6 hinh hoc va hinh anh thyc té thiét bi d4u siéu
am (Effector)

Bang 1. Thong s6 thiét bi dau siéu 4m

Nha sén xuét HONDA
ELECTRONICS
Ma HEC-2528P4B
Tan sb 27,8 +0,5hKz
bién dung 4300 + 15%pF
D6 bén cach nhiét 1% 10%°M0
Tée d6 tdi da cho phép 75cm/sec(0-p)

3 THUC NGHIEM
3.1 Thiét bj thi nghiém
May mai dugc st dung 1a may mai phing GS-
BMHL nhu Hinh 2, ¢6 téc dd truc chinh n=1800
(vong/ph).

Hinh 2. Lip dat thiét bi truyén dao dong siéu 4m trén may mai
phéng GS-BMHL

Vit liéu sir dung trong thi nghiém la thép SKD11
¢6 kich thude 100x80x20 mm. Bé mit gia cong thuc
nghiém 1a 2 go co kich thuéc 10x80 mm nhu trong
Hinh 3, ing véi hai truong hop co6 st dung va khong
sir dung truyén dao dong siéu 4m cho dung dich tron
ngudi.

.PL —7,

Hinh 3. MAu thép SKD11100x80x20 mm
Thiét bi do d6 nham SJ400 ciia Mitutoyo duoc
sir dung dé kiém tra d6 nham bé mit chi tiét sau khi
gia cong nhu Hinh 4.
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Hinh 4. May do d6 nham SJ400 ctia Mitutoyo
3.2 Théng sé thi nghiém
Bang 2. Thong so thi nghiém

Chiéu su cét, t 0.02mm

Dung dich mai Soluble type (VBC

EMCOOL DW-100H)

Luu luong, q 3,5,4,5va 5 l/ph

Téc d6 truc chinh, n 1800vong/ph

Tée do cat 28,2m/s

D4 mai WA36K8V 300 x 32 x
50 mm

Bé& mit gia cong 10x80mm

3.3 Trinh tw thi nghiém

Tién hanh lp dat da, can bang da, stra d4. Sau d6
lap dat dau siéu am vao vi tri giita da va voi phun
dung dich nhu trong Hinh 2. BPiéu chinh lugng
dung dich vé 3,5 I/ph va tién hanh ga phoi cat véi
hai trudng hop c6 truyén va khong truyén dao dong
siéu 4m. Sau mdi 1an gia cong lap lai cong doan stra
d4. Lam twong ty véi lwu luong dung dich diéu
chinh thay d6i 4,5 va 5 I/ph. D6 nham bé mat chi
tiét gia cong dugc khao sat va sir dung dé danh gid.

4 KET QUA VA THAO LUAN
Hinh 5. thé hién mbi quan hé giita 46 nham bé
mit chi tiét gia cong Ra va sy thay ddi luu lwong
dung dich mai q lan Iuot 3,5, 4,5 va 5 I/ph d6i vai
hai truong hgp khong st dung va céd su dung dao
dong si€u am.

&

<

2

Do nharnbe rrat chi tiet ga cong, Ra wm

.
3 as ) Y] 50 52
Luu luong dung dich tron nguol, g, lph

Hinh 5. Biéu dd quan hé gilra Iuu lwong dung dich, q va do
nham bé mit R, khi thay déi lru lwong dung dich mai trong
truong hop c6 va khong cé siéu am

D6i voi truong hop gia cong khong co6 hd tro
siéu am, do nham bé mit chi tiét gia cong R, thay
d6i giam khong dang ké khi luu luong dung dich
tron ngudi ting dan tir 3,5 1én 4,5 va 5 I/ph. Tuy
nhién, v6i truong hop st dung dung dich duogc
truyén dao dong siéu am, do nham bé mat chi tiét
gia c6ng Ra giam di 15 rét khi luu lugng dung dich
tron ngudi tang dan tir 3,5 1én 4,5 va 5 l/ph
Théo ludn

Trong qua trinh gia cong mai, d& mai c6 nhiét do
rat cao 1én dén hang nghin do, cac phoi sinh ra khi
tiép xuc v6i d4 mai rat d& bi mém va chay, sau d6
bdm dinh vao cac hat mai va khoang khéng gian
gitra cac hat mai. Hién tugng nay lam cho d4 mai bi
“bét”, mat di kha ning gia cong, anh huong dén bé
mit chi tiét gia cong. Dung dich mai thong thuong
chi yéu chi ¢6 tac dung lam giam nhiét do tai ving
cét, khong giai quyét dugce van dé bét da. Hon nita,
vi d4 mai quay véi téc do rit cao, xung quanh bé
mit da xudt hién mot 16p mang khi chuyén dong
theo d4, 16p mang nay lai can tré su tiép xuc giita
dung dich lam mat va d4, dung dich mai vdi ving
cat. Khi ting luong dung dich mai trong truong hop
nay ciing khong mang lai hiéu qua nhiéu.

Tuy nhién, véi truong hop st dung dung dich
mai dugc hd tro rung dong siéu 4m, hién tugng xay
ra hoan toan khac. Khi dung dich mai di qua dau
siéu am, cac phan tir dung dich duoc gia toc, truyén
dong nang va “danh toi”. Dong dung dich di qua
dau siéu 4m xudt hién nhirng bong khi mang ning
lwong rét 16n (cavitation bubbles), dong dung dich
lic nay tré thanh mot dong hai pha, cac bong khi
nay theo dong chay duogc gia tbc mang dén gan bé
mat da mai. Luc nay, cac bong khi “nd” va giai
phong ning luong du dé vuot qua 16p mang khi
xung quanh da va danh bat nhitng mang “bét” trén
da. Day chinh 1a mét hinh thic “rira sach” da mai
ddng thoi khi da con dang hoat dong.

i Dungdich ronngudi | Diu phun
él(-

Da mai

Diu truyén
siéu dm

Dé\} tao dao dong siéu
———— im.tin 56 27.8 + 0.5 kHz

Hinh 6. Dung dich mai khi di qua du siéu am [8]
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Trong truong hgp nay, lugng dung dich tron
ngudi tang 1én dong nghia véi viée sb phan tir dung
dich tiép xtic véi dau siéu am ting 1én, luong bong
khi mang nang lugng ting, mang lai hi¢u qua trong
viéc giai quyét hién tuong bét da, luong dung dich
mai tiép xtic voi d4 mai va ving cét ciing tang lén,
tang hiéu qua lam mat. Didu nay gy anh hudng
tryc tiép dén chat lugng bé mit cua chi tiét gia
cong, nhu két qua thi nghiém cho thiy d¢ nham R,
giam dang ké khi tang dung dich mai.

5 KET LUAN
Bai bao nay dé cap dén anh hudng cta luu lugng
dung dich tron ngudi khi dwgc hd trg truyén dao
dong siéu am dén chéat lwong bé mat chi tiét gia
cong khi mai vat liéu SKD11:

- Dung dich tron ngudi khi dugc truyén dao
dong si€u am s€ mang lai hi¢u qué cao trong viéc
nang cao chat luong bé mat chi tiét gia cong. Khi
luong dung dich tron ngudi ting dan, d6 nham bé
miat Ra giam dan so véi truong hop khong truyén
dao dong siéu am. Piéu nay dwoc giai thich dong
dung dich di qua dau truyén dao dong siéu 4m xuét
hién nhimg béng khi mang ning lugng rat 16n
(cavitation bubbles) di chuyén dén gin bé mat da
mai, c¢6 tac dung lam sach bé mit da, loai bo cac
phoi mai bam dinh vao khoang khong gian giira cac
hat mai, 1a nguyén nhan gay ra hién tuong “bét” da,
anh huong dén chét luong bé mat chi tiét.

- Luong dung dich tron ngudi ting 1én dong
nghia v6i viéc s6 phan tir dung dich tiép xtc véi
dau siéu am tang 1én, lugng bong khi mang ning
luong 16n nay gitp nang cao hiéu qua qua trinh gia
cong.
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Effects of coolant flow rate under ultrasonic
vibrations transmitted to surface roughness in
grinding SKD11 steel

Nguyen Tien Dong, Tran Van Trung

Abstract - The ultrasonic assisted machining
method is now widely applied and supported in
machining processes such as drilling, turning,
milling and especially grinding. This paper
presents the effect of coolant flow rate q (3.5, 4.5
and 5 L.min? respectively) under ultrasonic
vibrations transmitted in grinding SKD11 steel.
The surface roughness Ra was used to evaluate
the impact. The results show that, when no
ultrasonic vibrations were transmitted, the
surface roughness values are approximately
equivalent when changing the coolant flow rate.
However, when transmitting the ultrasonic
oscillator to the coolant, the coolant flow rate
increases, the effect of ultrasound is clear. The
results show that the surface roughness of the
workpiece decreases as the coolant flow
increases. In other words, the coolant was
transmitted by ultrasonic vibrations that clean
the grinding wheel surface, removing the
grinding chips that stick to the space between
the abrasives grains, ensuring the grindability of
grinding wheels.

Index Terms - surface roughness, flow rate,
coolant, ultrasonic machining, grinding wheels.



