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HE THONG PO LUC CAT MOl TREN MAY MAI TRON NGOAI
Tran Minh Btic - Plam Quangbdng (Truong PH Kj thugt cong nghép —PH Thai Nguyén)

|. PAT VAN PE

Luc cit 1a mot dai luong anh hreng rt 16n dén cac théng & cong ngh xay ra trong va
sau qua trinh at. Dic biét véi nguyén cong mai, nguyén cong gia cong tinh, dcl dit anh
huong truc tlep dén d6 chinh xéac gia congien tinh ctit hinh hc % vi, tinh chit co ly cua lop
bé mat, dén tudi bén caia d& mai v.v.Dé nghién &u anh hrorng a1a hrc cit dén cac thong &
cong nglé khi mai ntit thiét phai c6 dung ax do tin cly. Mot s tai liéu [3,6], mot sb hang cé
gidi thisu mot sb hé thong do. Tuy nhién, cacdthdng nay cé gia thanh quéa cao khéng php h
Vvé6i diéu kién kinh € nuéc ta.Dé phuc vu cho céng tac nghiénra tac gh da thiét ké, ché tao va
két ndi thanh cong rét hé thdng do 2 thanh pin lyc cit trén may mai tron ngoadic biét |a da
ché tao thanh céng & cam bién (Luc ké). Vé mat thuc tién, viec ché tao thanh conguc ké nay
c6 y nghia rt l6n.

2. GIAl QUYET VAN PE
2.1. 9 do khvi hé thong do

Bo cim Bo khuéch B chuyen
bién > dai »| doi AD » Maytinh |—»| Mayin
(Luc ke)

Hinh 1. $ do khoi hé thong do lirc ait

- B6 cam bién: Gom cac phn tir dan 1bi tréndé c6 dan cac tenatién tro.
- Bo khuyéch dai: Card BDK16 do hdng IOTech-fksin xuit.

- B6 chuyén d6i AD: Dapbook 216 do hang I0TechiMin xuit.

- Thiét bi xut sb liéu: may tinh ca nhan PC va may in.

- Phin mém diéu khién: DASYLab 5.02.02-32biti@ hang I0Tech.
2.2. B cam bién

2.2.1. Thét ké phan tr dan hoi

Pé do lyc cit khi gia cong trén may mai tron ngoak, dung 2 mii tdm vira lam nhém
vu 1a dd dinh Vi vira lam lam nkm wu & phin tir dan 1oi. So db cat khi mai tron ngoai nin
hinh 2.
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Hinh 2. $ do gia cong khi mai tron ngoai
1-P4& mai;2-Chi tét gia cong;
3,4-Mui tdm - phin tr dan hoi;5-Toc truyen mémen.
Nguyén Iydo: Lyc cit can do P, R, thong qua chi & gia cdng 2 lam B cang mii tam
3,4. Ben dang nay lam thayioi dién tré cua cac tenzduoc dan trén i tam, dodo lam thay
do6i dongdién qua tenzo. $thaydoi dongdién nayduoc lay lam tin héu do.

Phan tir dan ki duoc ché tao hing thép 40X, nfdit luyén dat do cing HRC=40-44. Gii
han do cia lrc k& Pra= 500N.Dé dam bio do nhay, do 6n dinh aia luc ké chon giéi han bién
dang dan hi |6n nhit cho phép a pHin tr dan hoi [€]=0,5.10% [1],[4], [6]. CAc tinh toan, tht
ké va clt tao phin tr dan hbi dugc tac gh thuc hién tai Truong Pai hoc Céng nghip Thai
Nguyén. Kt cAu aia miii tdm - pHn tir dan i duoc gisi thiéu ¢ hinh 3.
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Hinh 3. Kt cdu aia mii tam — plan tr Jan i
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2.2.2. Tenzdién tro:

St dung tenzodién tro loai KSG-S-120-C1-11N-15C2 do MhBan sin xuit co cac
thong $ k§ thuat co ban : K=2,1%; R=119,5%%* t,,,=80"C.

So d6 dan Tenzo [4], [6] nin hinh 4.

2Y 27 27 2Y
Y1 72 +7Z1 Y2

1Y 17 1Z 1Y
Y4 +23 -4 +Y3

4Y 47 47 4y

Hinh 4. $ d6 dan Tenzdién tro

_ Trongd6: Céc Tenzdién 16 Y1, Ys, Zy, Zs duoc dan @ phia bén dang (+) dia prn tir
dan roi.
Céc Tenzadién tré Yo, Ya, Zp, Zs dugc dan ¢ phia bén dang (-) aia phin tir dan Hi,
cac Tenzo nay con co tagrdy bu nhét trong & do do.
Viéc xacdinh dic tinh @ia hre ké duoc thee hién bing cachiit tai tinh.
2.3. Thiét ké hé thang do lwong e dong.

Sir dung phin mém diéu khién va xx ly tin hiéu Dasylab 5.02.02 téti ké duoc he théng
do lerong tr dong [5] nhr hinh 5.
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Hinh 5. $ do hé thong do lwong tw déng
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Két qua do duoc ghi vao médun Write0O0 trén hinh 5 vdwoc doc boi hé thong doc dir
liéu nhr hinh 6.
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Hinh 6. H thong doc di liéu
Két qua do thir nghiém 2 thanh pén luc cit P, va R, sau nét chu trinh mai nin hinh 7.

Bo Lyc cit trén may maltron ngoad
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Hinh 7. Kt qui do lyc ait

Diéu kién thi nghém:

- May mai tron ngoaiB153. Plrong phap mai c6 tam e dao dc.

- ba mai: 24A 401 CM1 6 K5 A —IT11 400.50.203 .35m/s.

- Vat liéu gia cong: Thép 456 cetng HRC=45 - 48

- Ché d6 cit: V¢=35m/s; p=1670v/p; R=160v/p; $=1m/p; $=0.01mm/hd;

- Ché d6 sradé: Vy=35m/s; $=0,5m/p; t =0,015mm;

Nhan xét:

- Hinh 7 12 Kt qua do 2 thanh pin luc cit P,, R, trong nét hanh trinh kép khi mai tron ngoai.

- Poan 1tng Wi giai doan vuot qua éada mai, lic nagta khong at nén trc cit P,=0, R=0.
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- Poan 2 |a giaidoan da bit ¢iu an vao chi it, chidu dai tép xc ting din nén e ¢it ting din.

- Poan 3@ng Wi giai doan déa cit 6n dinh nénrc 6n dinh.

‘ - Pogn 4tng Wi giai doan da kit dau thoat ra khi chi tiét, do chéu dai tép xdc gim
dan nén trc cat giam dan.

Nhu vay, két qua do luc cit (ca tri s va quy Idit) hoan toan phudp vai ly thuyét.

ll. K ET LUAN

- P4 thiét ké, ché tao thanh cong dcam bién (Luc ké).

- Da Kt ndi thanh cong b cam bién woi by khuyéch dai tin hiéu, b chuyen doi A/D,
thiet bi hien thi (May tinh ca nhan, may in) thanhotrhé thong do hoan cimh. H thong lam
viéc dam bao d6 6n dinh, d6 chinh xac vato tin cy.

- Néu thay trc ké Iap trén cac may conguckhac nlwr may teén, may phay, may
khoan.v.v. hac thay lrc ké biang cac am bién khac nix cam biéén do nhiét, cm bién do gia
tdc.v.v thi k¢ théng nay condo duoc luc, rungdong, nhit cit trén cac may congidkhac.

- D& gr dung thanh cong véit c6 higu qua hé thong do vao cong tacde tap, nghién au
va phuic wu giang day. Cu thé la da phuc vu cho 2 NCS, 3 ¢éc vién cao hc ‘nghién a@u thuc
nghiém vé,dé kio vé thanh cong lén van cia minh. Phc vu cho mdt mot dé tai nghién au
khoa hvc cap bo vadaduoc nghém thuld

TOM TAT: Bai b&o nay dfi thiéu mot hé thdng do lec cit khi gia cdng trén may mai tron
ngoai.bay la nét hé thong do duogc thiét ké ché tao hoan cinh dungdé do lyc tiép tuyén P,va
luc heéng kinh R khi mai. Ngoai ra, éu thaydoi bo cam bién thi K¢ théng nay con c6 thdo
dugc lyc it trén cac may congukhac nle may tén, may phay hic 1a caadai lugng khéc nix
nhiét cit, rungdong .v.v.

Summary

A NEW CUTTING FORCE MEASURING SYSTEM
FOR CYLINDRICAL GRINDING MACHINE

A proposed cutting force measuring system usedylmdrical grinding process is
presented in this article. The system is designeasha@aufactured completety to measure both
tangential force Pand radial force 2 Moreover, if the transducer is replaced, theesystan be
used to measure cutting forces in other machinds teach as turning machines, milling
machines or even orther quantities like cuttingderature, vibration etc...
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