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NGHIEN CUU, PE XUAT PHUONG AN THIET KE, CHE TAO
THU NGHIEM MAY CAN BANG PONG SU DUNG GOl MEM
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TOM TAT

May cdn bang déng la mét trong cdc thiét bi do kiém quan trong dé danh gid, xdc dinh
Vi tri va lwong mdt cdn bang déng cua chi tiét quay. Mdy thuong duwoc thiét ké dya theo
nguyén 1y sir dung goi cieng ditng cam bién do Iuc hodc nguyén Iy goi mém ding cam bién do
dao déng. Hién tai cdc mdy cin bang déng dwoc nhdp ngoai hodce dwot mét vai doanh nghiép
trong nirdC CUNG CAp Vi gid thanh rdt cao. Pé dap vmg nhu cdu nghién ciru va ddo tao ciing
nhu ting bude lam chii cong nghé trén dién rong, mot may can bang déng sir dung goi mem
¢6 khd nang xdc dinh lwong mdt can bang cho chi tiét vat quay < 15 kg, si dung cam bién
MPU-6050 va Encoder 2048 xung/vong dé dwgc nghién citu, ché tao. Tin hiéu do cam bién
do gan trén goi dé do khodng dao déng, liwong mdt cdn bang trén vat quay sé diwrgc thu nhdn
va heu trong bé nhé cia b vi diéu khién dsPic30F4011, sau dé diroc may tinh Xik 1y, tinh todn
cung Cdp cdc théng tin twong wng. Két qud kiém nghiém d@oi chirng cho thay mdy cdn bang
dong sir dung goi mém da ché tao dat dg chinh xdc G6.3 (ISO 1940).

Tir khéa: mdy cin bang dong; goi mém; cam bién MPU 6050; vi diéu khién dsPic30F4011
ABSTRACT

Dynamic balancing machine is one of the important test devices to determine the
location and amount of unbalance of rotor. Machines are often designed basing on the
principle of using hard bearings for force measurement sensors or flexible bearings for
oscillation sensors. Currently, the machines are imported machines or offered from a few
domestic enterprises with very high costs. To meet the needs of research and training as well
as to gradually master the technology on a large scale, a dynamic balancing machine using
flexible bearings which can determine the amount of unbalance for rotor <15 kg, has been
manufactured. The measured vibration signal by the sensor mounted on the bearings are
collected and stored in the microcontroller dsPIC30F4011, then processed computer to
provides calculation for corresponding information. Test results show that the dynamic newly
manufactured balancing machines using flexible bearings accuracy about G6.3 (ISO 1940).

Keywords: dynamic balancing machine; flexible bearings; sensor MPU 6050; encoder 2048
PPR; microcontroller dsPIC30F4011.

1.  GIOI THIEU

May can bang dong la thiét bj dung dé  canh quat, bom dé giam luc li tim trong qua
can bang cac chi tiét quay nhu rotor, tuabin, trinh hoat dong, 1a mét trong nhiing nguyén
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nhan chinh giy ra rung dong. Hién nay, may
can bang dong co trén thi trudng trong nudc
dang duoc thiét ké dua theo 2 nguyén 1y co
ban: can bang dong st dung gdi cing [1] dung
cam bién do Iyc va can bang dong sir dung goi
mém [4] dung cam bién do dao dong.

V&1 muc dich lam chu cong nghé can
bang dong, tranh phu thudc vao coéng nghé,
thiét bi nudc ngoai, phuc vu cho dao tao va
nghién ciru, Mot may can bang dong da duoc
nghién ctu, thiét ké va ché tao. Phuong an dé
xuat sir dung g6i mém cho lan dau tién ché
tao thir nghiém dé dé dang phat hién dao
dong do chi tiét quay mat can bang gay ra ¢
téc do thap.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén ly thiét ké

Nguyén 1y hoat dong ciia may can bang
dong gbi mém duwge mo ta nhu sau: khi rotor
quay, tin hiéu rung dong do mat can bang sé&
tap trung & 2 gdi d5, o do dit cac cam bién
dé thu nhan tin hiéu dao dong, dua tin hiéu
vé bo xir 1y trung tdm, churong trinh may tinh
s& tinh toan ra khéi lwong mat can bang U (g)
va vi tri (gbc pha).

Mot sé phuong thic hoat dong cua
may can bang dong su dung gbi mém duoc
trinh bay & hinh 1 va hinh 2.
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Hinh 1. Phuong an 1

Theo phuong 4an 1, st dung truyén
dong dai, truc ciing, cam bién quang do pha,
cam bién do rung tai 2 gdi d& dé xac dinh vj
tri va luong mat can bang.
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Hinh 2. Phirong an 2

Trong phuong 4n 2, truc mang chi tiét
quay dugc két ndi vai hop toe do (dai) bang
co cAu cac-ding, sir dung encoder xac dinh
goc pha, cam bién do rung tai 2 gdi da.

Tur hai phuong an trén, mot phuong an
két hop da dugc dé xuat: st dung truc mém
(co cAu cac-dang) cua phwong an 2 c¢6 do on
dinh cao, str dung cam bién do dao dong cua
phuong an 1 cho phép hé thong co thé xac
dinh vi tri, khdi luong mat can bang chinh
x4c, 6n dinh va nhanh hon. Phuong an két
hop c6 cac bo phan chinh sau: bé may (co
kha nang chdng rung + cong huong), gbi da
mém, cam bién do rung (cam bién cam ung
tir MPU-6050) dé d& dang xac dinh dao dong,
Encoder xac dinh vi tri (goc pha), card thu
nhan tin hiéu, bo truyén dong dién (dong co
va mach diéu khién téc d6), phan mém xir li
tin hiéu, CPU (mdy tinh).

2.2. Kétcau

T phuong an két hop di lya chon,
thiét ké két cAu may can bang dong gbi mém
duoc xac dinh nhu ¢ hinh 3.
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1. Bang mdy (Bé may); 2. Goi do mém (dao dong)

3. V4t quay (Rotor); 4. Encoder

5. Béng co DC truyén dong;

6. Tui dién diéu khién

Hinh 3. Thiét ké két cau may cdan bang dong
sir dung goi mém

2.3. Kiém nghiém

Véi két cau da dé xuat, ta thdy bing
may va 2 gbi d& 1a hai két cau chinh chiu tai
trong cua rotor. Do vay, can tinh toan phan
tich danh gia 2 cum trén dé kiém nghiém @ng
suat va chuyén vi. Cong viéc phan tich danh
gia duoc thuc hién bang cong cu CAE trong
phan mém Solidwork nhu hinh 4.

Hinh 4. M6 hinh kiém nghiém CAE 3D

Tai trong P = 1000 N phan bb déu trén
2 g6i d3, ta co két qua phan tich ¢ng suat:

Hinh 5. Két qud phdn tich ing sudt

Hinh 5 cho théy, hé sb an toan K = 14.74,
vay két cdu van dam bao an toan.

Ciing ap dung tai trong P = 1000 N
phan b déu trén 2 gbi d& dé phan tich
chuyén vi, ta co két qua sau:
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Hinh 6. Két qua phdn tich chuyén vi

Nhu vy, véi gia tri o chuyén vi Ién
nhat pma = 0.015 cho thiy, lugng chuyén vi
nay trong khoang cho phép (theo ISO 1940).

Qua cac két qua phan tich, danh gia
trén; co thé di dén két luan: két cu may co
thé 1am viéc Véi Ppax = 1000 N.

3. CHE TAO THU NGHIEM

3.1. Chétao

Xuit phat tir nguyén 1y may can bang
dong st dung gbi mém, phuong an thiét ké
va két cdu may da duoc kiém nghiém, mot
mAay can bang dong st dung gbéi mém duoc
ché tao thir vé6i cac thong sé ky thuat sau:
Dmax = 300, chiéu dai vat quay: Lmax = 600,
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khéi luong Mpma = 30kg, cam bién do goc Két qua do dao dong khi khoa ca 2 gdi
MPU - 6050 tai 2 gbi do, encoder 2048 d& dugc trinh bay & hinh 9 va 10.
xung/vong, vi diéu khién dsPic30F4011,
dong co 24VDC — 60W thé hién hinh 7.

-
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Hinh 7. May cdn bang dong goi mém
3.2. Thir nghiém

Thir nghiém d6 chinh xac va do tin cay
ciia may dé ché tao duoc thuc hién nhu sau,

cho truc quay mau c6 bién dang nhu hinh § : e e ey

Hinh 10. Tin hiéu thu dwoc tai goi bén phdi

Két qua do dao dong khi 2 gdi d& khong
khoa (tu do) duoc thé hién qua hinh 11, 12.

Hinh 8. Truc quay madu

Truc mau bao gém : truc ®30 c6 gin 2
dia tron ®200, L = 500, M = 8kg. Dan khdi
luong thur m; = 100g tai dia bén phai, khoang
cach léch tam e = 80.

Thuc nghiém véi nhiéu cap téc do khac
nhau: n = 100, 200, 300, 400,..., 2000
vong/phtit nham do va danh gia tin hiéu dao
dong thu dugc (dic biét 1a tin hiéu nhiéu).

Qua qua trinh hoat dong cho thay tin
hiéu do dao dong thu duoc 6n dinh. Bang cach
sir dung phuong phap cac hé sb anh huéng
ICM [2] va bién dbi FFT ta c6 thé xac dinh | _[o]./=Ta
khéi lwong mét can bang va goc pha (vi tri). Hinh 12. Tin hiéu thu dwoc tai goi bén phdi
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Nhén xét: tir cac két qua do duoc (hinh
12) cho thay cac ung xu cua két ciu may

phu hop Véi tiéu chuan (ISO 1940).

4.

KET LUAN

Phuong 4n thiét ké két hop st dung truc
mém (co ciu cac-dang) va cam bién do
dao dong la phuong an kha thi, cho phép
x4c dinh nhanh vi tri, khéi luong mét can
bang cua chi tiét quay. Phuong an thiét ké
da duoc phan tich, danh gi4 bang cong cu
CAE trong phan mém SolidWorks.

Két cdu mdy véi cac bo phan chinh: bé
may (c6 kha niang chbéng rung + cong
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huong), gbi d& mém, cam bién do rung
cam ung tr MPU-6050 dé xac dinh dao
dong, encoder 2048 xung/vong va vi diéu
khién dsPic30F4011 xac dinh goc pha (vi
tri), card thu nhan tin hiéu, bo diéu khién
tbc d6 dong co cung phan mém xir li tin
hiéu trén may tinh di dwoc ché tao thanh
cong.

May co6 kha nang xac dinh vi tri va lugng
mat can bang cho chi tiét vat quay < 15 kg.
Két qua kiém nghiém déi chiing cho thay
may cin bang dong s dung gbéi mém da
ché tao dat do chinh xéc G6.3 (ISO 1940).

[1]
[2]
[3]
[4]
[5]
[6]
[7]
[8]

[9]

Tac g

TAI LIEU THAM KHAO

Ngb Kiéu Nhi, Thiét ké ché tao mdy cin bang, dé tai NCKH ma s6 dé tai B94.02.78,
Truong dai hoc Bach Khoa Tp. HCM, 1996.

Dyer S.W and Ni J., Adaptive Influence — Coefficient Control of Single Plane Active
Balancing Systems, Manufacturing Science and Engineering, ASME — IMECE 1999,
MED - 10, pp. 745-755.

Dinh Gia Tuong, Ta Khanh Lam, Nguyén Iy may - Tap I, NXB KH&KT, Ha Noi, 1995.
Tran Doan Tién, Mdy cdn bang déng, NXB KH&KT, Ha Noi, 1986.

Lé Pinh Tuan, V6 Thai Binh, Hoang Hitu Chung, Nguyén Thién Lanh, Cén bang tiry déng
monorotor, Khoa K§ thuat Giao thong, Pai hoc Bach khoa, thanh phd H6 Chi Minh, 2004
N.V.Kolexnik, Khir rung cho may (dich tir tiéng Nga), NXB KH&KT, Ha Noi, 1970.
ISO 1940 -1/2003, Balance quality requirements for rotors in a constant rigid state.

Ali M. Al-Shurafa, Determination of Balancing Quality Limits, Saudi Electricity
Company - Ghazlan Power Plant, ashurafa@hotmail.com, 2003.

Jean Marc PUGNET, Equilibrage des rotors rigides et flexible, Techniques
del’Ingénieur, Traité Mécanique, BM 5130-1, 1997.

id chiu trach nhiém bai viet

ThS. Tran Thanh Lam
Truong Pai hoc Su pham Ky thuat TP.HCM

Email

: lamtt@hcmute.edu.vn


mailto:ashurafa@hotmail.com
mailto:lamtt@hcmute.edu.vn

