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NGHIEN CU’U KHA NANG PO LO NHO TREN MAY CMM CWB 450
VOI CAC MAY PO PO CHINH XAC CAO

RESEARCH FOR SMALL MEASUREMENTS ON THE CMM CWB 450 WITH HIGH
ACCURACY MEASUREMENTS

Nguyén Tuin Hung
Khoa Co khi, Truong Pai hoc Kinh té - K§ thuat Cong nghiép

TOM TAT

Hién nay, mdy CMM dang dwoc sit dung dé do cdc kich thide, sai s6 hinh dang va vi tri
twong quan véi do chinh xdc cao rat hiéu qud. Tuy nhién, dé do nhitng 16 rat nhé dwéi Imm con han
ché. May CMM CWB 450 la may do toa do duoc biét dén vdéi tinh linh hoat va dé chinh xdc trong
phép do kich thude. Cac phép do chinh xdc cao ciia 16 nhé la thach thire trong nhiéu vmg dung, dé
ddnh gid kha néing nay, bai bdo da khai théc tinh ning do 16 nhé trén may CMM CWB 450 sir dung
cdc thiét bi do ¢6 do chinh xdc cao dé so sanh. Nghién ciru ndy sé cung cap thém cho chiing ta mét
phirong phép do 16 nhé phuc vu cho cho cdc nganh san xudt gia cong ché tao, 6 t6, hang khéng va

cdc nganh cong nghiép khdc nhau ¢é yéu cau do chinh xdc va dung sai chdt ché.
Twr khoa: May do toa do; CMM CWB450; Lé nhé; Thiét bi do dé chinh xdc cao; Phép do.
ABSTRACT

Currently, CMM machines are being used to measure dimensions, shape errors and relative
positions with high accuracy very effectively. However, to measure very small holes under Imm
is limited. The CMM CWB 450 is a Coordinate Measuring Machine known for its versatility and
accuracy in dimension measurement. Highly accurate measurements of small holes are challenging
in many applications, to evaluate this possibility, the article exploited the small hole measurement
feature on the CMM CWB 450 using high-precision measuring devices for comparison. This
research will provide us with a small-hole measurement method for manufacturing, automotive,

aviation and other industries that require accuracy and tolerance rigid.

Keywords: CMM; CMM CWB 450; Small holes, High-precision measuring devices,

Measurement accuracy.
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1. PAT VAN PE

Do chinh xé4c cac 16 nho 13 vo cuing quan
trong trong cac nganh cong nghiép khac nhau,
dic biét trong nganh gia cong khudn mau, noi
ma do chinh xac va dung sai chdt ché la rat
quan trong. May do toa d0 (CMM) CWB 450
1a thiét bi do kich thuéc duoc st dung rdng rai,
linh hoat va d chinh xéc. Tuy nhién, kha ning
do cac 16 nhd véi dd chinh xac cao van la mot
chu dé can dugc nghién ctru. Nghién ciru nay,
nham muc dich khai thac kha ning cta mdy
CMM CWB 450 trong viéc do cac 16 nho, so
sanh v&i cac thiét bi do co do chinh xac cao.
Nam 2018, Franz Helmli va cdng su cling da do
trén may CMM quang hoc c6 d6 chinh xac cao
dé do cac 13 siéu nho, bai bao da dua ra vi du do
cac 16 siéu nho trong voi phun nhién liéu, dua
ra cach tiép can cho may CMM sir dung cong
nghé quang hoc dé do luong d6 chinh xac cao
dua trén su thay d6i vé tiéu cu [1]. Cong cu do
16 nho hién dai nhit hién nay, chu yéu la cac hé
théng do ludng quang hoc, nhu: Méy chup cit
16p, tia X [2], [3] va hé théng do quang soi [4],
[5]. May chup cit 16p cung cap thanh phan thé
tich cua thanh phén duogc do nhung bi han ché
vé thoi gian do va do cac 16 voi do phan giai
thap, do voi dau do quang soi uu diém v6i phép
do 16 phun, cac hé thong do nay déu han ché
vé s6 diém do, thoi gian do 1au. Nhiéu dau do
Micro CMM ciing dugc phat trién [6], [7], [8],
[9], hau hét chung déu sir dung dau do tiép xuc.
Khi quéa cau cua dau do cham vao phoi va lam
léch huong, cAu trac bi bién dang theo lyc tham
do. Bang cach do bién dang thong qua cac cam
bién k¥ thudt khac nhau, nhu: Cam bién dién
dung, cam bién ap dién, cam bién quy nap, cam
bién 14y nét lazer c6 thé suy ra chuyén dong
tinh tién ciia qua cau tham do trong khong gian
3D [6], [8], [10], [11]. Trong bai bao nay s€
dua ra phuong phap do khong tiép xtc 16 nho
trén may CMM 450 1a mot phuong phap do

luong tién tién duoc st dung trén may do 3D
CMM 450, cho phép do chinh xac kich thudc
ctia cc 16 nho ma khong can tiép xic truc tiép
voi chung. May CMM 450 1a mot may do 3D
chuyén nghiép dugc thiét ké dac biét dé dam
bao dd chinh xac va dang tin cdy trong viéc
do luong cac chi tiét nho va phirc tap. Phuong
phap do khong tiép xtic trén may CMM 450
cung cap kha niang do luong chinh xac va déng
tin cdy cho cac 16 nho, dap ung nhu ciu do
ludng chinh xac trong cac tmg dung yéu cau do
chi tiét cao va kich thude nhé, chi s6 octan tdi
thiéu yéu cau nho hon gia tri giéi han.

Hinh 1. M6 hinh do khéng tiép xiic 16 1 trén may
CMM CWB450

2. PHUONG PHAP NGHIEN CcUU

Trong nghién ctru nay, ching t6i dé
xut mot phuong phap méi st dung tinh ning
do quang trén may CMM W450 dé do luong
va kiém tra céc 16 c6 duong kinh ¢1. Phuong
phap nay s dung cam bién quang hoc va hé
théng may do CMM dé dat duoc d6 chinh xéc
va dang tin cdy trong qua trinh do luong.

Pau tién, cai dit cam bién quang trén
may CMM W450 dé do mau chuan c6 dudng
kinh ¢1. Cam bién nay sitr dung cong nghé
quang hoc dé thu thap thong tin vé& bé mit cua
d6i twong dang dugc do. Cac cam bién quang
dugc thiét ké dé quét va chup hinh 3D cua bé
mat, cho phép xac dinh vi tri va hinh dang cua
cac diém dir liéu. Cac bude do duge tién hanh
nhu sau:
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Budce 1. Sét chuén:

Hinh 2. Cai dat tiéu cu va duong kinh mau chudn

May CMM CWB450, c¢6 thé cai dit so
v6i mau chuan c6 bién dang tron hodc vudng
va cai dat cang gan vé6i bién dang can do thi do
chinh xac cang cao, chinh ti€u cy trén dau do
quang.
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Hinh 3. Mau chudn khi do khéng tiép xiic

Trong nghién ctru 16 can do c¢6 dudng
kinh ¢1, do d6, khi hiéu chuin v6i mau chuin
s& chon duong tron c6 cing duong kinh ¢1 dé
dam bao do chinh xac trong qua trinh do va tién
hanh do trén cac 13 tron thuc té.

Tién hanh thyc hién céc thi nghiém do
va kiém tra trén may CMM W450 dé danh gia
hiéu sudt va d6 chinh xac ciia phuong phap do
quang. Cac méu kiém tra c6 kich thudc duong
kinh ¢1.

Céc thong sb ciia may CWB 450:

- B phan giai: 0.001mm;
- Phan mém do: IK5000;

- D6 phong dai cua hé théng quang hoc:
10X-100X;

- D§ chinh xac: U =2 +L/200 pm;

- Pau do cam ung RENISHAW MCP
MH20:i.

e T

Hinh 4. Qua trinh do trén may CMM

Pé danh gia do chinh xac cta phuong
phap do quang trén may CWB 450 bai bao da
tién hanh do trén kinh hién vi va phong hinh dé
so sanh d¢ chinh x4c trén tirng may.

Thong s k¥ thudt co ban cua kinh hién
vi do luong dong MF (Code No. 176-686-11)
cua Trung tam Do luong, Vién Cong nghé:

- Vat kinh c¢6 d¢ phong dai 3

- Thi kinh c6 d6 phong dai 10%;

- Sir dung dén chiéu sang Halogen
12V-50W.

- Truc Z: Dai do (0-150) mm; do phan
giai dén 0,1 pm; d6 chinh xac & 20°C bing
(5+0,04L) pm (V&i L 1a chiéu dai do tinh bang
mm).

- Truc X: Dai do (0-400) mm; d phan
giai dén 0,1 pm; d6 chinh xac & 20°C bang
(2,24+0,02L) pm.

- Truc Y: Dai do (0-300) mm; do phan
giai dén 0,1 pm; d6 chinh xac & 20°C bang
(2,2+0,02L) pum.
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Hinh 5. Hinh anh do dwong kinh 16 trén kinh hién vi

Thong s k§ thuat co ban may phong
hinh s6 kiéu PJ-A3005D cua Trung tim Do
luong, Vién Cong nghé:

- Hinh anh chiéu Inverted-reversed;

- Man hinh thudc do géc duong kinh
hiéu dung 6315 mm (12,4 in);

- Chét liéu man hinh kinh mai min;

- Xoay man hinh +360° (+370° cho hién thi);

- Hién thi goc bo dém k¥ thuat s6 (LED)
(chuyén d6i ché do ABS/INC, Zero Set);

- Do phan giai 1’ hodc 0,01° (co thé
chuyén d6i);

- Ong kinh may chiéu d6 phong dai 10X
(phu kién tiéu chuan), 20X, 50X, 100X;

- D6 phan giai cho bd dém X/Y 0,001
mm/0,00005 in 0,001 mm/0,0001 in.

Pham vi do (XxY) 50x50 mm 100x100
mm 150x50 mm 200x100 mm.

Hinh 6. Hinh anh do 16 trén mdy phong hinh

3. KET QUA VA THAO LUAN

Tién hanh do 20 15 duong kinh ¢1 trén
may do CMM CWB 450, tai Truong Dai hoc
Kinh té - K§ thuat Cong nghiép, trén kinh hién
vi va may phong hinh cua Trung tam Do luong,
Vién Cong nghé. Két qua do duoc tong hop
dudi bang 1, nhu sau:

Bdng 1. Két qua so sanh do dwong kinh 16 trén cdc
thiét bi khdc nhau:

) ) Két qua

Két qua do | Két qua do | do trén

STT | tréenCMM tl‘él} kinh may
CWB 450 hién vi phéng

hinh

1 1.023 1.033 1.036
2 1.026 1.026 1.036
3 1.027 1.027 1.027
4 1.021 1.031 1.033
5 1.025 1.025 1.035
6 1.017 1.032 1.031
7 1.019 1.028 1.037
8 1.059 1.025 1.035
9 1.027 1.027 1.029
10 1.013 1.034 1.025
11 1.060 1.026 1.033
12 1.061 1.031 1.027
13 1.025 1.029 1.029
14 1.023 1.033 1.028
15 1.014 1.03 1.036
16 1.033 1.034 1.025
17 1.022 1.032 1.024
18 1.057 1.025 1.033
19 1.059 1.029 1.039
20 1.052 1.034 1.038

Trun

billllhg 1.033 1.030 1.032
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4. KET LUAN

Do chinh x4c do luong: Két qua do
luong cho thdy sy khac biét nho giita cac gia
trj do trén may CMM CWB 450, kinh hién vi
va may phong hinh. Su khéc biét nay co thé
dugc xem la trong pham vi do luong duge chap
nhan. Piéu nay cho thiy may do CMM CWB
450 c6 kha nang do luong véi do chinh xac
tuong duong vdi cac phuong phap khac nhu
kinh hién vi va may phong hinh.

Do lap lai: Két qua do ludng tir cac mau
16 khac nhau cho thiy sy 6n dinh va dang tin
cay cua phuong phép do trén mdy CMM CWB
450. Sy khac biét nho giita cac mau 16 do luong
cho thay tinh lip lai tot cia may CMM CWB
450 trong viéc do kich thudc 1.

bo dang tin cay cua may do CMM
CWB 450: Két qua tuong dong giita may CMM
va cac phuong phap khac cho thdy may CMM
CWB 450 1a mdt cong cu do luong dang tin cay
va 6 thé st dung trong giang day va NCKH va
cac ung dung thyc té. <

Ngay nhan bai: 25/4/2023
Ngay phan bién: 17/5/2023
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