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ANH HUGNG CUA BOI TRON TOI THI EU (MQL) PEN MON DUNG CU CAT
VA NHAM B E MAT KHI TI EN TINH THEP 9CrSi (9XC) QUA TOI

TOM TAT

Hoang Xuan Tie', Ngd Nayc Vii

Truwong PH Ky thuit Cong nghép - DH Thai Nguyén

Trong qua trinh gia congdibg cit got dé ting twbi tho ciia ding ax Git nguoi ta st dung dung gth tron
ngwi vi dung dch tron ngwi c6 khi nang lam gim ma sét trong vangit tai nhiét ra khi vang dit,
han cté tac ding 4u aia nhit do déi voi dung ai cit, dam bio nhigt do lam viéc aia moi trong thip
va 6n dinh, gidp vn chuyn phoi ra ki vung dit dé dang. Tuy nhién, ¥¢ sr dung dung ¢ch ton
nguwi trong qua trinh gia congdm nay cho thy nhuoc diém aia n6 la gay 6 nBim moi trong vadoc
hai dbi vai lao dong. Do \dy, viéc nghién éu vaing ding cong ngé boi tron %i thiéu (Minimum
Quantlty Lubricant - MQL) cho qua trinh gia corﬁ;nduoc phat trén Bai bao trinh bay nghiérire
"Anh huéng aia boi tron 1am nguwji téi thiéu dén mon ding au it va nham i mat khi ti¢n tinh
thép 9CrSida qua tof, tir d6 danh gia caaru nhroc diém aia bdi ton 1am ngwi téi thidu so i
phuong phép gia cong khd qua cac théfg&co ché mon, nham dmat va mon rit sau @ng i Cit.
Keywords: Tién aing, boi ton i thieu, nham B mat, mon ding a: cit

MO PAU

B6i tron-lam ngwi kiéu twéi tran da dugc

nghién «¢u va ang ding rat rong rai trong
nganh o khi. Tuy nhién ptong phap nay
van duoc cac nha khoade tiep tuc nghién
clru Voi cac hrgng chi yéu nhu:

- Nang cao gu qua caa qua trinh bdi tm - lam
nguwi, tiét kiém dung dch bdi ton lam ngi.

- Tim céac cht phu gia nfim nang cao hd

tinh aia chu ct got.

- Nghién @u tim cac lai dau cit got méi it

doc hai, than thén vai moi truong...

- Tim céc lai diu cit méi dap ing cac yéu
cau cia cong ngh bodi tron - lam ngwi toi

thiéu haic tim cac cht phy gia dé lam &ng

tinh ct cua cac lai dau...

- Nghién ¢u xacdinh ap sét va ru hugng

tudi toi uu.

- Cai tién két ciu dung ax & thich hyp voi

cong ngk bdi tron - lam ng®@i toi thiéu.

- Cai tién két cAu dau phun va B thong boi
tron...

- Nghién au ung ding béi ton lam ngwi

trong cong ngh tién arng, trong gia céngot

do cao...

" Email: hxt_dhktcn@yahoo.com

S6 héa boi Trung tam Hoc liéu - Pai hoc Thai Nguyén

Phrong phap boi tn t6i thiéu sr dung diu

thuc vat lam dung ¢ch boi ton véi luu legng

khoang tr 50 - 500 ml/1 g¥, nho hon rat

nhiéu so i phuong phap woi tran (c6 tie

Ién i 10 I/phut) [5]. Quan @im V& phJ:orng

phap bdi ton tdi thiéu ding d¢in gidng Wi

phueong phap gia cong khd va ypéng phap
bdi tron arc tiéu duoc dé ra Wi ¥ nghia hio

vé mdi treong va ngoi lao dong. Ngoai y
nghia d6 phrong phap nay con mangilcac
hiéu qua V& kinh & do tét kiem duoc diu boi
tron, giam thoi gian lam ach phéi, ding a

cit va may mac.

Hién nay, plwong phap #n khé khdng boi
tron lam ngwi da t nén théng dng trong
san xuat céng nghip khi gia céng caodt

cac lai thép cdd6 cang cao,dac trung aia
phuong phap nay laamng rgng sr dung cho
qua trinh &t rat 16n. Do \ay, khi sr dung

phuong phép gia cong kh& dam giam tuoi

tho cia ding a1 cit va chit lwong b mat khi

gia cong tinh 4n cwi, dé cé tH gia cong
duoc phii giam toc d6 chay dao va chiu sau
cit, din dén ning sut cat giam xudng. Viéc

ap ding phrong phap béi n ti thiéu vao
qua trinh #n arng $ lam ting twi tho cua
dung a1 it ciing nhr chit luong & mat khi

gia cong tinhdn cuHi.
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C’)’ Vi ¢t Nam vEc irng ding céng ngh boi tron
toi thieu vao qua trinh ¢&h arng chra duoc
nghién @u. V6i muc dich nghién ¢u vaung
dung cong ngé boi tron toi thiu Mot cach co
hi¢u qua trongdicu kign ou thé ¢ nuéc ta, vi
véy?nghién ¢u ,"Anh huwong aia pf)i tron toi
thjéu (MQL) déen mon dung e cat va nham
be mgt khi tign tinh thép 9SiCr (9XC) qua
toi" c6 y nghia khoa lc va thrc tién.

NGHIEN CUU THUC NGHIEM

Muc dich aia nghién ¢u nhim so sanh gia
boi tron i thiéu wi gia cdng khod qkhi fin
tinh arng quadé dénh’gié\d}rchuu diem aia
phuong phap boi tn i thieu. O nghién ¢u
nay, tac gi sr dung loai dau boi ton la diu
thuc vat cia Vigt Nam, 1a lai dau & kiem, ré
tien va than thin véi moi truong.

Céc cli tiéu danh gia 1a céc thongoscong
nghé caa qué trinh gia congom:

- Do mon @a ding ax cit.

- Nh&m & mat gia cong.

- Co ché mon @a ding ax cit.

1. Hé théng va thiét bj thi nghiém

Trong nghién tu né}y tac gi sr dung ¢
thong béi ton to| thiéu theo kéu dong khi
nén ton trec tiép voi dung dch tron ngui
tao thanh song mu phun vao vungatco
d6 nhur hinh 2.

1. May nén khi
2. Ap k&
! 3. Van khi
4.Pau phun
. 5. Duna a1 Cit

6. Phéi 7.vanal 8. Binh cha ciu b0i

Hinh 1. So d nguyén Iy & thing bdi ton i thiéu

+ Thiét bi thi nghigm.
May tién: sr dung may tén van rang
OKUMA LS365, NHt Ban.
Dung a cit:
- Manh dao: & dung manh dao PCBN:
TPGN 160308 T2100, EB28X.
- Than dao: 8 dung than dao: MTENN 2020
K16-N (hang KANELA).
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Vat lieu phoi: Thép 9SiCr (9XC), L = 300
mm, @62, tbéi th tich dat d6 cang 56 - 58
HRC. Thanh pin hoa hc (Bang 1):

Bang 1.Thanh phn hoa hc thép 9XC (9CrSi)

Nguyén Ham Nguyén Ham

t6 hoa lwong t6 hoa lwong
hec (%) hec (%)
C 0,8623 \% 0,14987
Si 1,2351 Cu 0,28763
P 0,0241 w 0,1768
Mn 0,58613 Ti 0,0299
Ni 0,03216 Al 0,0011
Cr 1,113 Fe 95,4722

Dung dch béi tron

St dung diu lac 1am dung éth béi ton.

Thiét bj do:

- May do @6 nham Mitutoyo SJ-201u@ NHht.
- May chup mon dao: 8 dung kinh hén vi
dién tu, TM-lOOO‘ Hitachi, NAt Ban, co6 do
phéngdai 10.000 &n.

- Kinh hién vi quang bc: S dung kinh hén
vi AXOVOC-100 Hitachi, Nfat Ban, c6 do
phongdai 1000 &n.

2. Tién hanh thi nghiém

Tién hanh thi ngléim gia céng #n tinh ngoai
thép 9XCda qua toi theo hai plong phép la
cat kho va at co boi ton i thicu.

Che do cat khi tién kho va tn co béi ton i
thiéu duoc gitt nguyén.

Tbc do cit: V = 383 mm/phut

Tbc do chay dao: S = 0,1 mm/vong

Chiéu sau ét: t = 0,15 mm

Ap suit khi: P = 4 KG/crh

Luu lwong wéi: 0,22 ml/phat

3. Két qua va ban luan

a) Co' ché mon aia dung au Git

Két qua quan séat cac inh dao sau khidn tinh
trén kinh hén vi dién tir cho thy cac nanh dao
khi gia cdng khd va gia céng cO boirr i
thiéu déu b mon @ mit trede va nat sau.

+ Mon mt truwoc dung cu

Tiranh chip mit truoc aia dao cho thy, mon
Xay ra trén nat truéc aia ding ax doi vai ca
hai phrong phap gia céng khdé va bébtr t6i
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thiéu cé ti¢ chia ra thanh 3 ving r&@trtheo
phuong thoat phoi théng qua o ¢ bam
dinh aia \at liéu dung ap cit voi mat trudce.
Ving 1 1a ving ngay satrdi cat véi nhing
vét bién dang cto do cac ht cang gay nén;
ving 2 tép theo i s dinh nke caa vat liéu
gia cbng lén it trude, vang 3 1a vung phoi
thodt ra kidi mat treéc. Quan sdtinh chip
manh dao khi #n ¢ 16,25 va 48,75 phat gia
céng (hinh 2, hinh 3jéu cho thy vat li¢u gia
cong dinh dp trungs vung phoi thoét ra
mit truge aia ding ai cit chi khéng phi &
ving gin ludi cit. Chidu dai tép xac phoi va R A
mit trudc ting din tir miii daodén ving tép TM-1000_0038 2009003118 16:51
xUc gira & mat tr do aia phoi Wi mit trudc
déi véi ca gia cong kho va bdidn ti thiéu.

TM-1000_0023 2009/03/18  15:59

e sy Hinh 3. Hinhanh mat tru6c dao PCBN sau khi
TM-1000_0016 2009/03/18  15:23 300 um tién 48,75 phut
a) BA4i ton toi thieu; b) Gia cong kho
Vung 1 ngay satulbi cit 1a ving madp vat
liéu gia cong sat @ trudc dinh va dng trén
mat truéc tao nén vang kin cang thr 2 trén
ph0| Quan sat hinnh cho thy vung nay
mon da o nén ndt mat truéc phu véi goc
truéc phy @m. Qua hinhinh cmp mon nat
trugc cho thy chiéu rong aia vung naydoi
véi gia cong kho va boi on toi thiéu 1a khac
nhau. G thoi gian khi tén ¢ 16,25 va 48,75
phutdeu cho thy Chleu rong aia vang 1 khi
gia cong c6 boi tm ti thiéu bé fon nhiu so
vai khi gia cong khd Diéu nay c6 ngfa la
; : vung 2 khi gia cong co6 boidn ti thiéu tién
TM-1000_0031 2000003118 16:25 300 am sat \e ludi cat hon khi gla cong kho. \éc tao
Hinh 2. Hinhanh mat trau6c dao PCBN sau khi ra goc twoe phy amé ving 1 ngay sarbi
tien 16,25 pht khi g|a cong la & qua khéng mong mén vi
a) Boi ton tél thléu, b) Gia Cﬁng kho dleu nay $ Iam cho ph0| btrll'O’t ngIO'C |a|
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tao nén 6p bién tring trén & mat gia cong.
Co th: giai thich hén twgng nay la do khi boi
tron tol thiéu, dung dgch boi ton dugc phun
tryc tiép vao vung &t lam gahm ma sat dgia
mat truéc aia dao i phoi lam cho phoi trot
dé dang fn trén mat truéc, fon nira ap trc

khi nén d@ing gilp nang canh phoi lam cho

viing 2 tén séat lon vao phiausi cat.

Quan sat trén toandobchiéu dai i cit ¢
vung sat woi cit (vung 1) cho thy khi boi
tron t6i thiéu cac ranh Bn dang cto do cao
Xudc cia cac ht cirng trén B mat ¢ vung nay
it hon so \6i khi gia cong kho té hién r6 trén
hinh 2.Diéu nay chirng © dung dch béi ton
d& tham nhp vao vung &t va to nén mang
dau béi ton glu:a phoi va nat truéc dao va
ma sat gia cac bt cang Wi ludi cit glup
chung @ dang ttrot ra khoi bé mit gla cong
Vung 2 la vung dinhi@ vat liéu gia cong
vung nay phat tén tir miii dao va ing din &
phia vung phoi thoat ra khmat truéc, din
tich vung nayiol véi ca gia cong kho va boi
tron i thiéu la trong duong nhau. Vung 3 la
vung \at ligu gia cong dinh nBu trén nat
trudc voi cac \et truot cua phoi¢ ci gia cong
kho va béi ton i thiéu la gdng nhau.

+ Mon mgt sau deng ar Git:

Ma séat gira mit sau @¢a ding a1 cit va k&

mat gia cébng la ma sat thﬁngﬂlmg kem theo
s bam dinh @a \at liéu gia cong va cacéy

cao xréc trén 18 mit sau @a ding au.

Quan sét hinh 4, choayl bé rong aia vét
mon theo it sau khi gia cong c6 boiotn thi
thiéu (a) bé bn so i khi gia cong kho (b).
Do cach B tri dau phun trc tiép vao nit sau
cia daoda lam gaim dang Ié ma sét gta mat
sau @a dao i bé mat chi tiét gia cong.

2009/03/18 1730

TM-1000_0048
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300 um

TM-1000_0057

2009/03/18  18.03

Hinh 4. Hinhanh mit sau dao PCBN sau khéti
/32,5 pht.
a) BA4i ton toi thiéu; b) Gia cong kho

b) Luwong mon mit sau.

Tur anh chup trén kinh Hn vi dién tr TM-
1000 Hitachi, NAt Ban do dugc hrong mon
mit sau @a dao. Béu dd v& mon niit sau nlr
hinh 5.
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16.25 325 48.75
Thei gian gia cong (phat)
Hinh 5. Qpan I¢ gitta krgng MonN nit sau u va
thoi gian at khi gia cong kho va gia cong co s
dung boi ton ti thiéu.
S=0,1mm/vong; V=383mm/ph; t=0,15mm
Vit liéu gia cong: thép 9CrSi qua toi
Qua béu dd v& lwong mon nit sau Ga dao
cho thiy lugng mondo dwoc & cAc thvi diém
sau khi t&n 16,25; 32,5 va 48,75 phut khi boi
tron t6i thiéu nhd hon khi gia céng khdtiéu
nay ding phu kyp voi két qua nghién ¢u cia
Ronan Autret [1], [2], [5].
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BOi tron toi thieu Gia cong khd Phieong php gia cing

Hinh 6. Biéu d6 so sanh ti bén cia dao theo
lugng mon cho phep ([u])

T anh chup V& co ché mon va niing nhin
xéto trén cho thy dau boi ton da duoc phun
truc tlep vao vung &t va ©o nén mang all
lam gam ma sat gta mit sau Ga dao i chi
tiét gia cong va gia mit truge cia dao vi bé
mat phoi. Tir @6 lam krgng mon nit sau da
dao theo pliong hréng kinh d¢ing giam di.
Nhin vao btu d6 ciing cho tly |u:0rng mon
mat sau theo pirong hréng kinh khi gia cong
kho co xu lréng ting nhanh bn so \6i khi
boi tron i thiéu. Néu ldy lwong mon cho
phep la [u] = 15um, ta xacdinh duoc tudi
bén caa dao, biu db vé tudi bén aia dao theo
lrong mon cho phép mh(hinh 6).
So sanh & qua vé tudi bén adia dao theo
lrong mon cho phep thl,ov[u] 15 um, twi

bén cia dao khi gla cong kho la 23,5 phut,

con khi gia cdng cé boidn i thiéu la 37,9
phat (&ng 162 %).

c) Nham & mat

Biéu dd nham B mit khi gia cong kho va gia
cong c6 béi isn ti thiéu nhr hinh 7.

Nham & mit khi béi tron t6i thiéu thap hon

khi gia cong khd la do khi gia cong cd boi

tron i thiéu thi ma séat dgia b& mit sau ang
0.9

cu Cit va k& mit chi tiét gia cong, ma sét &

phoi va nit truéc dao gim di nén krgng mon
dao ding glam theo, dn d&én nham B mat khi

béi tron ©i thiéu € thap hon khi gia cong
kho. Quan séat Bu d6 cho thy nham I8 mat

khi g|a cong kh6ang nhanh bn so i khi

gia cdng c6 bdi tm t6i thiéu, diéu nay ding

phu hyp wi dién bién mon mit sau éa hai
phuong phép gia cong nay.

KET LUAN

+ V6i sy phét trén caa céng ngh vat lidu

ciing nhr vat liéu dung a1 cit thi tién arng

dang ngay cangugc ap ding nhéu hon vao
trong @n xuit nhim thay ti¢ cho nguyén
cbng mai do chi phi cho mai la khénl Tién

kho tc d6 caoanh hrang I6n i tudi bén cia

dung a1 cit va chit lugng b8 mat caa chi tit.

V6i myc dich nang cao B qui kinh & - ky

thuat cia céng ngh bdi tron i thiéu, dac

biét 1a phrong phap nay ing khodnganh

huong i nguoi lao dong va than thin voi

méi traong.

+ Qua nghién eu nay tac gi d& chrng minh
dugc vu diém cia phrong phap bdi on i

thiéu so \6i gia cong khd khi apuhg vao qua
trinh tién arng qua cac dhsd vé mon dao,
nham & mit va @ ché mon.

+ Dba chrng minhduoc kha ning bdi ton cia

dau thyc vat sin cé ¢ Viét Nam. \Gi luu

lwong sr dung trong qua trinh boidn 1a it

it, loai dau thrc vat nay wra c6 tac dng boi

tron tot, vira khéngdoc hai, than thén voi

mdi truong lai sin c6 va é tién nén vic ap
dung céng ngh nay vao qua trinhé&h arng

la kha thi.
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| —+—Ra (Gia cong kho) —=— Ra (B6i tron téi thiéu) |

Thoi gian gia cong (phut)

Hinh 7. Quan I giira nham B mit Ra va thi gian it khi gia cong khd va gia cong ab dung béi ton i thiéu
S = 0,1mm/vong; V = 383 mm/phat; t = 0,15 mndtWéu gia cdng: thép 9CrSi qua toi
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ABSTRACT
EFFECTS OF MINIMUM QUANTITY LUBRICANT TO CUTTING
TOOL WEAR AND SURFACE ROUGHNESS IN HARD-TURNING 9CR Sl

TEMPERED STEEL"
Hoang Xuan Tu’, Ngo Ngoc Vu
Thainguyen University of Technology - TNU

In the process of machining, cutting tool weartie tause of destruction of cutting tools. To
increase the life of cutting tools people use ledomi. The effects of lubricant are reducing friotio
in the cutting area, transfer heat out of cuttirepareduce the negative effects of high tempezatur
on cutting tools, ensure the temperature of cutiirgn low and stable, transport the cutting chip
easily. However, the use of lubricant during preass today showed its disadvantage is cause of
environmental pollution and harmful to workers. fiéfere, the research and apply technology of
lubrication minimum (Minimum Quantity Lubricant - QL) for processing should be developed.
On that basis, we researched the tofiffe’cts of minimum quantity lubricant to cuttingltevear
and surface roughness in hard-turning 9CrSi temgeseel, which reviews the advantages and
disadvantages of Minimum lubrication cooling congzhto dry turning by the mechanisms of
wear, surface roughness and cutting tool wear emétk.

Keywords:Hard-turning, MQL (Minimum Quantity Lubricant), Sace roughness, Tool wear
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