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QUY TRINH HIEU CHUAN QTHC.005 : 2025

1. Pham vi ap dung

Phuong phap nay duoc st dung dé hiéu chuan goc thuy chuan (goc ding 0° so véi
mat thiy chuan nam ngang) v6i d6 chinh xac dén 0,5”.

2. Céac phép hiéu chuin

Phai 1an lugt tién hanh cac phép hiéu chuan ghi trong Bang 1

Bang 1
TT Tén phép hiéu chuin Theo diéu muc quy trinh
1 Kiém tra bén ngoai 5.1
2 Kiém tra k¥ thuat 52
3 Kiém tra Po luong 53
3.1 Xac dinh sai s6 goc thuy chuan 5.3.1
3.2 Xac dinh bPKDBD 532

3. Phuwong tién hiéu chuin
Céc phuong tién dung dé hiéu chuan may thuy chuan ghi trong Bang 2.

Bang 2

Ap dung cho
TT Tén phwong tién Dac trung ky thuat muc cua quy
trinh

Hai ong tr dong chuan D0 chinh xac géc dung:

truc (AKF) hode Tt hon may thuy chuan 3 lan >
1 2 may toan dac (Sai s6 khong 16n hon 1/3 sai
(Xem Phuy luc 2, 3) s0 may thuy chuan)
2 | Ban hodc gia dat may | Co thé chinh dé ong kinh may 5

thuy chuan va 2 6ng | thuy chuan va 2 6ng AKF nam
AKF trén duong thang




4. Piéu kién hi¢u chuan

Khi tién hanh hi€u chuan cac mau goc, phai tuan thu cac yéu cau vé moi truong sau:

Nhiét @6 khong khi trong phong (23 £5) °C;

D6 am tuwong ddi ciia khong khi khong qua (65 £ 15) %;

Ap suat khi quyén khong qua (100 £ 4) kPa.

Phai cach ly céac nguén giy rung co thé cam nhén duoc tai noi dat may hiéu

chuan.
Puwéng ngédm |
may TC
. Pudng thuy AKF1, ngédm vao

AKF2, ngdm théng AKF1 chuén thuy chuén ban dau

Hinh 1: So dd lép dat cac 6ng chuén truc
5. Tién hanh hiéu chuén
5.1. Kiém tra bén ngoai
Phai kiém tra bén ngoai theo cac yéu ciu sau day:
- Cac bd phan cua may phai lam viéc binh thuong, bc can may, vit vi dong
khong bi ro, khong chit qua.
- May phai viing chic khi quay bo phan ngém, cac bg phan quang hoc, ludi chir

thap phai sach va ro.

5.2. Kiém tra k¥ thuit
Phai kiém tra k¥ thuat theo cac yéu cau sau day:
5.2.1. Kiém tra 6ng thuy tron
- May & vi tri can bang, quay may quanh truc ctia no thi bot nudc tron khong
vuot khoi vong trung tdm cua bot thity tai bat ky vi tri ndo.
5.2.2. Kiém tra 6ng thuy dai (néu co)

- Dait ong thuy dai song song véi hai 6c can cua dé may dung hai 6¢ nay dé dua
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bot nudc vao gitta dng thuy. Sau d6 xoay may di 90° (luu y khi xoay may di phai
giit cac chan cb dinh, chi xoay than may) dung ¢ can thir 3 dua bot nude vao giira.
Cudi cung xoay may di 180°. Néu bot nudc van nam giira dng thity 1a thoa man diéu
kién.

- Truong hop bot éng thuy khong ndm giita, vuot qua 0,5 vach cta dng thuy
dai thi ta phai hiéu chinh lai 6ng thay dai
5.2.3. Kiém tra lu6i chi chit thap.

- Luéi chi chit thap phai thoa méan diéu kién: chi ding phai song song véi day

doi con chi ngang phai vudng goc vai chi ding.
5.3. Kiém tra do hromg
5.3.1. Xac dinh sai s6 goc thuy chuan

+ D3t may thuy chuan va dng AKF thir nhat (AKF1) trén ban hodc gia sao cho
c6 thé chinh dé ngdm d6i 2 6ng kinh véi nhau (Hinh 1).

+ Chinh 6ng kinh cia AKF1 dé nhin 6 vach chuan tdm ctia may thuy chuan.

+ Chinh géc 6ng kinh AKF1 sao cho tdm vach khiac AKF1 tring vach ngang tim
clia may thuy chuan.

+ Nhac may thiy chuan ra ngoai vi tri trong Hinh 1.

+ Pua 6ng chuan truc thir hai (AKF2) vao vi tri nhu trong Hinh 1, sao cho ¢6
thé ngam d6i voi AKF1, gitt AKF1 khong dbi, chinh AKF2 sao cho khi ngam ddi,
tam ngang cta vach khéc 2 ng chuan truc (AKF1 va AKF2) trung nhau, gitt ¢6 dinh
ca 2 AKF.

+ Pua may thuy chuan vao vi tri ban dau (Hinh 1), quay 6ng kinh 180° dé ngdm
doi vao AKF2.

+ Ngam tir AKF2 vao 6ng kinh may thuy chuén, chinh sao cho nhin rd nét vach
khic ctia ca AKF2 va may thuy chuan. Xac dinh goc léch dimg (V) giita vach tdm
ngang ctia may thuy chuan va AKF2. Géc 1éch nay chinh bang 2Ag.

+ Sai s6 goc cua may thuy chuan 1a Ag.

+ Lap lai phép do 5 lan: Sau mdi lan do quay 6ng kinh mdy thuy chuan léch di,
sau do quay tré lai, chinh cho dung va do lai géc Iéch gitra vach tam AKF2 va vach

tAm may thuy chuan, ghi két qua vao bién ban theo mau ¢ Phu lyc 1.



5.3.2. Xé4c dinh bPKDBD
a/ Thanh phan DPKDBD loai A:

Xac dinh tir 5 két qua do xac dinh sai sb goc thuy chuan theo cong thirc:

w. = ?zl(xi - x_)z
@ nn—1)
Trong do:

n=5; xi 1a két qua do lap (muc 5.3.1); ¥ 1a gi trj trung binh 5 két qua do.
b/ Thanh phan PKPBD cia goc chuan AKF1 v6i do chinh xac theo tai liéu ky
thuat caa ong AKF1 (+ a):

a

Up1 = 3

Trong truong hgp AKF1 dugc hiéu chuan c¢6 PKDBD 1a U; thi:
U1
Upr =7

¢/ Thanh phﬁn DKDBD cua goc chuan AKF2 véi d6 chinh xac theo tai liéu ky
thuat cua dng AKF2 (+ b):

b
Up2 = 3

Trong truong hgp AKF2 dugc hiéu chuan c¢6 PKDBD 1a U, thi:
U2
Upz =

d/ Xac dinh DPKPBPD tong hop:

U, = \/uj U U,
e/ PKPBD mé rong: U=Kkxuc
6. Xir Iy két qua
6.1 Sai sb tong cuia may thuy chuan duoc tinh theo cong thirc:
ME=|Ag|+ U
6.2 May thuy chuan sau khi hiéu chuan c6 ME < MPE duoc dan tem, cap gidy
chirng nhan hi¢u chuan kém theo thong bao két qua hiéu chuan.

6.3 Chu ky hiéu chuan cua diia do dugc khuyén nghi 14 01 nam.



Phu luc 1
(Mau ghi bién ban hi¢u chuén)

CONG TY oo CONG HOA XA HOQI CHU NGHIA VIET NAM
Boc lap - Ty do - Hanh phuc

Ngay thang nam 20

BIEN BAN HIEU CHUAN

Tén phuong tién do: ~ May thuy chuan

Kiéu: Sé:

Hang san xuét: Niam san xuat:
Dac trung ky thuat:

Co s¢ st dung:

Phuong phép thuc hién: QTHC.005 : 2025
Chuén, thiét bi chinh dugc st dung:

02 AKF :

Piéu kién moi trudng:

Nhiét do: Do am: Ap suit khi quyén:
Nguoi thuce hién:

Ngay thuc hién:

Dia diém thue hién:

S liu va két qua:

1. Két qua kiém tra bén ngoai va kiém tra k¥ thuat:
2. Keét qua kiém tra do luwong:

Bang: Két qua xac dinh sai s6 géc thuy chuin

Gia tri Sai s6 goc thuy chuin Ag (?)
chuan 1 13n | Lan | Lan | Lan | Lan | Sais6 | ua | U ME | MPE
11| 23] 4| 5 | TB
0
KOt TUAN: ..o
Nguwdoi soat lai Nguwoi thuc hién




Phu luc 2
(Phuong tién hi¢u chuan tham khao)

Electronic Autocollimators

AE-025

and

AE-01

Electronic Autocollimator is equipped with a USB 2.0 camera of high resolution and allows the precise measurement
of an angle position of moving and stationary objects.

Autocollimator Software

The software allows:

O to display the real-time image from camera — the angle position of base mark through 2 coordinates

O to register the absolute and relative object position

O to record both single and averaged from several measurements angle positions

O to register the angle position of a moving object in the continuous record mode with the frequency set by the operator
U to either automatically or manually set-up of the camera parameters

O to creation various parameter profiles for work with different types of objects and reflecting surfaces

O to display the measurement results in the form of a table and record them into file

O the connection to a PC or laptop directly via USB 2.0 interface

Measurement Applications

Measurement of rotation and leaning angles of the object, alignment, optical wedges, measurement of parallelism and
flatness of reflecting surfaces, measurement of vibration, adjustment of various optical devices and systems.

Specifications

Description Values
Model AE-025 / AE-01
Aperture 40 mm
Autocollimator field of view hor.(x) x vert. (y) 2400 x 1800/ 1800 x 1200 arcsec
Resolution 0.01/0.001
Accuracy 0.25/0.1
Interface USB 2.0
Delivery Set
Autocollimator 1 pcs
Laptop 1 pes
Interface cable 1 pcs
Software 1 kit
Manual 1 package

Certificate 1 pcs




Product Datasheet
PLX Electronic Autocollimator — ACT-25FO

ACT-25F0 Autofocusing Electronic Autocollimator

A unique feature of the ACT-25F0 is that it comes with a built-in motorized focusing knob, controlled via the
software package which is supplied with each unit. This allows focusing on objects along the optical axis of the
Autocollimator with LOS deviations smaller than 2.5 seconds. Using the software, you can go to infinity focus and use
the system in conventional autocollimator mode.
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PLX Autocollimator

ACT-258B Electronic Autocollimator

ACT-25FO Autofocusing Electronic
Autocollimator

ACT-HR High-Resolution Electronic
Autocollimator

ACT-WF Wide-Field Electronic
Autocollimator

X

ACT-25F0 Autofocusing Autocollimator ACT-25F0:

«  25-minute horizontal
measurement range as an
autocollimator.

50-mins horizontal field of view
as a telescope.

0.01 arc-second resolution.
Exceptional focusing range:
17.5 cm to infinity.

Built-in laser for coarse
alignment.

Long-lasting LED light source.

TSP

ket
0

AllPLX come with soft;
the relative position of multiple targets.

and the software displays angl and can give

Data logging is supported and can be configured to record for a predetermined time or a fixed number of data
points. The recording interval can also be set. The data can be saved to a file or streamed to a remote location via
RS-232 or TCP/IP. The communication setting for both RS-232 and TCP/IP is fully configurable from the software.

Autocollimator AKU-0.2 Npz Optics

Ma san pham: AKU-0.2
S dung cho Model:
Hang SX: Npz Optics

Tinh trang: Con hang

Product Datasheet

PLX Electronic Autocollimator — ACT-25FO

ACT-25FO Specifications

Gain Control
Shutter Speed
FoV Autocollimator
FoV Telescope
Clear Aperture
Resolution
Accuracy

Camera (Wide Spectral Range)

Light Source

Retroreflector for alignment

Line of Sight Retention as Function of

Focusing

Min. Focusing Distance

Built in coarse aiming Laser Pointer

Synchronization
Interface
Exposure Control
Housing Size (L x W x H) in mm
Power Requirements

Weight (typical)

Thong so6 ky thuat

4x
9 psec to 16 msec
+25' (H) x £20’ (V)
150" (H) x £40’ (V)
36 mm
0.01 sec
1.0sec

1.3 Mega Pixels, 10 bit

LED RGB
Optional: 870, 1060nm.
264 mm, N.W 280 g
Thread 216 mm, < 5”

better than +/- 2.5 seconds

Less than 17.5 cm
638 nm power <1.0 mW

Class 2 laser product, IEC60825-1

*Software

eHardware (external trigger signal)

USB 3.0
Programmable via GUI

250 x 140 x 190

~3.5 Watt (Via USB 3.0 interface)

3.2 kg including cable

Model AKU-0.2 AKU -0.5
scale division, arc. sec 0.2 0.5
Measuring range, arc. 10 20
sec

Accuracy single axis 1.5" 3
measurements

Accuracy two axis 3 6"
measurements

Magnification, x 58 29

Overall dimensions,
mm

535x130x145430x130x145300

Weight, kg

4.6 3.8




Mdy Toan Dac bién Tur Leica TM30
Y % ¥ % ¥ (3 danh gia cua khach hang)
Gia: Lién hé

Yéu cau bao gia

Tinh trang : Méi
Hang san xuét : Leica

Do chinh xac do géc: 0.5"/1"

Do khong guong : 1000m

Chéng nudc/ bui : P54

Chimg nhan CO/CQ: bay du
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Phu luc 3

(Thong s6 hiéu chudn cta may thuy chuan)
Céac may thuy chuan dudi day dua ra thong so ky thuat la @6 chinh xac goc
thuy chuan, do d6 c6 thé hiéu chuan theo quy trinh nay dé két luan may c6 dat yéu

cau hay khong.

SITEPRO_32-POWER
PROFESSIONAL
AUTOMATIC LEVELS

SPECIFICATIONS
» Magnification: 32X
 Leveling

Ve
Accuracy: +1/16-in at 250-ft
(£1.5mm @ 76m)

» Working Range: 400-ft (120m)

e Angular Accuracy: 1°

« Field of View: 1° 20’

« Min. Focus Distance: < 1-ft

« Compensator range: +/-15

» Comp Setting: £+0.3"

» Package Contents: Level,
Lens Cover, Plumb Bob,
Adjustment Tools, Carrying
Case, User Manual

Spectra AL auto levels.

SITEPRO 28-POWER
PROFESSIONAL
AUTOMATIC LEVELS

Package — <<
‘ ]

Contents:

Level, Lens
Cover, Plumb
Bob,
Adjustment Tools, Carrying
Case, User Manual

SPECIFICATIONS

» Magnification: 28X

e Leveling Accuracy: +1/16-in at
200-ft (x1.5mm @ 60m)

e Working Range: 350-ft (105m)

» Angular Accuracy: 1°

e Field of View: 1° 20’

e Min. Focus Distance: < 1-ft

« Compensator range: +/-15

e Comp Setting: +0.3"

AL20M

20X

+/-2.5mm

2.5MM

A ) | AL32A | AL24A AL28M | AL24M
Magnification 32X 24X 28X 24X
Dampening AIR AIR MAGNETIC | MAGNETIC A MAGNETIC
Accuracy +/-1.0mm | +/-2.0mm +/-1.5mm +/-2.0mm
ovelingiacetieeylll o shm 1.2MM 2.5MM 2.5MM
@50m . . ; ;
Telescope:
Aperature 30MM (1.21in.)
Telescope Image ERECT

Field of View Angle 1°20°
Shortest Focus

Distance 0.60M (1.97 ft.)

Bang chuyén doi gia tri 46 chinh xac ciia may thuy chuin

D0 chinh xac goc Goc () = atan(chénh cao/khodng cach)
May | mm/m | 1,5/45 | 1,5/60 | 1,5/76 | 2,5/50 | 1,2/50 | 0,5/50
Thuy chudn | gec () [ 6,9 52 4,1 10 5,0 2,1
AKEF, toan dac () 2,0 1,5 1,0 3,0 1,5 0,5
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