PHAN THU HAL: PO LUONG CO - QUANG HQC, AM THANH VA RUNG PONG

1. Xac dinh khéi lwong riéng caa vat liéu ché tao qua tai may chuin dau md men luc ¢ dai do
tir 20 N.m dén 2 kN.m tai Vién Po lwong Viét Nam

Tom tat: M6 men lyuc 1a dai lwong dan xuat tir ba dai lwong co ban 14 @6 dai, khdi lugng va thoi
gian. Viéc xac dinh chinh xac khdi lwong qua tai cuia may chuan mé men lyuc 13 tién dé dé dam bao
d6 chinh xéac caa may. Khéi lugng cua qua tai duoc xac dinh bang phuong phap so sanh khéi luong
trong khong khi. Do anh hudng cua stc day noi khong khi theo thé tich chiém chd nén khéi luong
riéng cua qua tai s& anh hudng dén két qua xac dinh khéi luong qua tai.

Trong béo céo nay, ching toi trinh bay két qua xac dinh khéi lugng riéng cua vat liéu ché
tao c4c qua tai cia may chuan dau md men luc 2 KN.m 12 san pham cua dé tai cAp nha nuéc "Nghién
ctu, thiét ké, ché tao va tich hop may chuan dau Mé men lyc do chinh xac cao sir dung cho linh
vuc do ludng”. Nghién ctiu cho thay khéi lugng riéng caa vat liéu ché tao qua tai 1a 7910 kg/m3 véi
d6 khong dam bao do mé rong 1a 12 kg/m3 (hé s6 phit k = 2). Két qua nay phu hop véi yéu cau vé
phuong phap hinh hoc xac dinh khdi luong riéng qua tai dugc mo ta trong tiéu chuan cia To6 chuc
Do luong Phap dinh Quéc té (OIML).

Abstract: Torque is a derived quantity that stems from three fundamental parameters: length, mass,
and time. Precisely determining the mass of the weights constitutes a fundamental prerequisite in
ensuring the precision of the primary torque standard machine. The determination of weight mass
within a primary torque standard machine is executed through comparative analysis conducted in
ambient air conditions. It is crucial to acknowledge that the density of the weights, influenced by
air buoyancy on the volume, directly impacts the accuracy of mass determination.

In this report, the authors present the findings of density determination for weights utilized
in a 2 kN.m primary torque standard machine as part of the project titled "Research, Design,
Manufacturing and Integration of High-precision Primary Torque Standard Machine used in the
measurement field”. The results show that the density of weights is 7910 kg/m? with an expanded
uncertainty of 12 kg/m3 and a coverage factor k = 2. This result is in accordance with the
requirements of the geometric method described by the OIML standard.

Lién hé tac gia:
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2. Nghién ciru thay d6i ma tran sao truyén chuan trong qué trinh hiéu chuan qua can chuan
ap dung tai Vién Do lwong Viét Nam

Tom tit: Bai bdo nay nghién ciru va cap nhat diéu chinh ma tran sao truyén chuan trong qué trinh
hiéu chuan qua can tai Vién do ludng Viét Nam. Ddng thoi, bai bao con tién hanh xem xét, phan
tich nhirng thay d6i can thiét trong quy trinh hiéu chuan qua can nham cd thé ap dung hé thong can
so sanh robot ty dong. Viéc nay bao gom viéc ap dung thir nghiém va so sanh, dbi chiéu két qua
VvGi ma tran sao truyén chuan OIML di duoc &p dung trude d6 dé danh gia tinh hiéu qua va do chinh
X4C ciia ma tran sao truyén diéu chinh méi (ma tran sao truyén Mettler Toledo). Muyc tiéu 12 téi vu
héa quy trinh hiéu chuan qua can, dam bao sy pht hop va nang cao do chinh xac trong cac phép
do, dic biét 1a khi wng dung cong nghé robot tu dong cua hé thong can so sanh vao qua trinh hiéu
chuan chuan.



Abstract: This report is research and updates the adjustment of the matrix subdivision in the
process of calibrating standard weights at the Vietnam Metrology Institute. Additionally, the report
reviews and analyzes the necessary changes in the calibration process to enable the application of
an automatic robotic comparator system. This includes conducting experiments and comparing the
results with the previously applied OIML matrix subdivision, in order to assess the effectiveness
and accuracy of the newly adjusted matrix subdivision (Mettler Toledo’s matrix subdivision). The
goal is to optimize the calibration process of standard weights, ensuring compatibility and
improving measurement accuracy, especially with the intergration of robotic automation
technology of the comparison system during the standard calibration process.
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3. Panh gia thanh phin d6 khong dam bao do do anh hwéng cia dd léch trong tam giira cac
qua can trong sao truyén chuan tir qua can chuan quéc gia 1 kg

Tom tat: Bao c4o nay xem xét anh huong cua su chénh 1éch vj tri trong tim gitra qua can chuan va
qua can can hiéu chuan dén két qua trong qué trinh sao truyén chuan tir qua can chuan Quéc Gia 1
kg, chi ra rang su chénh léch trong tam gitra cac qua can c6 thé dan dén sai léch trong két qua do.
Tai Vién Po luong Viét Nam (VMI), hién tai chua c6 phwong phap chinh thirc nao dé tinh toan
thanh phan do khong dam bao do (PKDPBP) nay. Bao cao dé xuat mot phuong phap tinh toan va
g dung dé bo sung thanh phan DPKPBPD nay vao qua trinh sao truyén chuan khéi luong tai Vién
Po luong Viét Nam.

Abstract: This report examines the impact of the difference in the center of gravity position
between the standard weight and the test weight on the results during the calibration transfer process
from the 1 kg National Standard weight, indicating that the difference in the center of gravity
between weights can lead to deviations in measurement results. At the Vietnam Metrology Institute,
there is currently no official method to calculate this component of measurement uncertainty. The
report proposes a calculation method and application to include this component of measurement
uncertainty in the mass calibration transfer process at the Vietnam Metrology Institute.

Lién hé tac gia:
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4. Nghién ciru xay dwng phan mém do va xir Iy s6 liéu trong hé théng hiéu chuan/kiém dinh
thwéc vach, thwéc cudn pham vi do dén 30 m

Tom tit: Trong ky nguyén cia cuéc Cach mang cong nghiép 4.0, yéu cau vé do chinh xéc cao, toc
do6 xir ly nhanh va kha ning tu dong héa trong linh vuc do luong dang try thanh xu thé tat yéu. Hiéu
chuan thudc cudn, thude vach truyén thong dé thuc hién nhung d& sai sé do anh huong cua yéu to
con ngudi. Pé khiac phuc, nhém nghién ciu phét trién phan mém st dung cong nghé xir ly anh,
thuat toan Canny giGp nhan dién tdm vach chia tir hinh anh camera thu duoc. Phan mém con két
ndi véi giao thoa ké laser va cac cam bién do nhiét do vat liéu, thong sé6 mai truong, tir d6 cung cap
dir liéu dau vao dy da va chinh xac cho qué trinh hiéu chuan dé tién hanh xir 1y va dua ra két qua
hiéu chuan/kiém dinh thudc cudn, thude vach.



Abstract: In the era of the Fourth Industrial Revolution, the need for high-precision, fast-
processing, and automated measurement systems has become an inevitable trend. While traditional
calibration methods for measuring tapes and rulers are straightforward, they are often prone to
human error. To address this issue, the research team developed software utilizing image processing
technology and the Canny edge detection algorithm to accurately identify the center of scale
markings from camera images. Additionally, the software is intergrated with a laser interferometer
and sensors monitoring material temperature and environmental parameters, providing
comprehensive and precise input data for the calibration process to ensure accurate measurement
results.
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5. Hé thong quang dién tir thdng minh phat hién canh b&o sém ngon lira tir xa

Tom tit: Hé théng quang dién tir thdng minh phat hién, canh béo sém ngon lua tir xa sir dung cam
bién quang thu nhan budc séng trong ving cuc tim (UV). Hau hét cac ngudn gay chay déu phat ra
birc Xa c6 budc song trong ving nay. Tuy nhién mat troi 6 pho phat xa tir 280 nm dén 2500 nm,
do d6 cac cam bién quang thudng gay nham 1an hoic ¢ nhiéu I6n khi lam viéc ngoai troi. Cam
bién dung trong hé thdng nay duoc thiét ké véi bo loc phd cho phép 1am viéc trong dai pho tir
185nm dén 260 nm, do d6 hoan toan khong bi anh huong bai birc xa mat troi. Do nhay cua cac cam
bién thong thuong bi gisi boi trudng thu va nhidu tir méi truong.

Hé théng duoc thiét ké mot hé guong phi cau gilp mé rong trudng thu, dong thoi tap trung
ning luong vao cam bién, do d6 ting do nhay va pham vi 1am viéc caa hé théng. Bong thoi hé
quang va bo loc phé cho phép lua chon dai budc séng mong mudn, do d6 c6 thé phan biét dugc cac
ngudn nhiét khac nhau theo yéu cau cua nguoi sir dung. Cam bién c6 pham vi phat hién ngon lira
tir khoang céch 50 m, toc d6 dap ing nhanh dudi 10 ms.

Hé thong dugc 1ap trinh chuyén doi tin hiéu dau ra tir cam bién thanh tin hiéu canh bao dong
thoi guri t6i ngudi str dung qua tin nhan. Cam bién st dung ngudn nudi mot chiéu va co thé si dung
pin thay thé. Nguoi str dung dong thoi cd thé can thiép diéu khién hé thong tir xa. Phan mém diéu
khién, truyén dan tin hiéu duoc viét bang Matlab, khong yéu cau may tinh cau hinh cao.
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6. Development of a technique to measure radiant power of unfocussed monochromatic light
source in Vietnam Metrology Institute

Abstract: Currently, monochromatic light sources such as laser diodes and LEDs are widely used
in life: surgery, beauty, therapy, material processing, analysis... In these applications, the radiant
power of these monochromatic light sources plays a critical role, and inaccurate measurement could
lead to significant problems.



For monochromatic light sources that emit beams with large beam focus or high divergence,
power measurement is complicated and difficult. Due to the geometry of the measurement not being
guaranteed - some emitted rays are not captured, leading to the entire beam not being measured,
reducing the actual radiant power of the light source.

To solve this difficulty, we developed an optimal measurement method. Very simply, from
the correlation between the photometric quantities (luminous flux) and the radiometric quantities
(radiant power) of the light source. The radiation power of a monochromatic light source will be
determined through the measurement of luminous flux. By using the integrating sphere system,
entire radiant flux of the monochromatic light source will be collected into the integrating sphere,
from which the luminous flux will be measured the measurement results has been linked to the
national luminous flux scale of Vietnam. The corresponding radiant power will be calculated.

We had verified the method by measuring the emitted power of monochromatic light sources
manufactured by the Institute of Engineering Physics - Hanoi University of Science and
Technology (SEP — HUST). The results are analyzed, evaluated, the barriers and factors affecting
the accuracy of the method are analyzed. The advantages of the method as well as the potential
applications of the method are also discussed.

The author information:
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7. Methodology for calibration and classification of a sun simulator system

Tom tat: Bai bao nay trinh bady mot phuong phap luan dé hiéu chuan va phan loai hé théng mo
phong mit troi theo tiéu chuan IEC 60904-9 [1]. Viéc phan loai bao gom danh gid ba thong sé hiéu
suit chinh: d6 khop phé, 6 khong dong déu va do khong on dinh theo thoi gian cua birc xa. Phuong
phap ciing tich hop viéc udc luong d6 khong dam bao do cho tirng thdng s nham dam bao két qua
do c6 do tin cay cao va ¢ thé truy xuat duoc.

Céc thi nghiém duoc thyc hién théng qua su phdi hop giita Vién Do luong Viét Nam (VMI),
Truong Pai hoc Khoa hoc va Cong nghé Ha Noi (USTH), va Truong DPai hoc Bach khoa Ha Noi
(HUST), véi su hd tro dang ké tir Vién Po luong Qudc gia Bt (PTB) vé ca thiét bi va chuy@n mon
ky thuat. Viéc xac minh thuc nghiém duoc tién hanh trong diéu kién phong thi nghiém duoc kiém
soat.

Két qua thu dugc Xac nhan rang phuong phap dé xuat ¢ hiéu qua trong viéc phan loai hé
théng moé phong mit troi dat dén cap Class A, dam bao phi hop véi cac tiéu chuan quéc té vé thi
nghiém thiét bi quang dién. Cong trinh nay déng gop vao viéc xay dung quy trinh hiéu chuan hé
mo phong mat troi tai Viét Nam, hd tro phat trién hoat dong do luang va kiém thir pin ning luong
mat troi trong nudc

Abstract: This paper presents a methodology for the calibration and classification of sun simulator
systems according to the IEC 60904-9 [1] standard. The classification includes the evaluation of
three key performance parameters: spectral match, non-uniformity, and temporal instability of
irradiance. The methodology also incorporates the estimation of measurement uncertainties for each
parameter to ensure reliable and traceable results.



The experiments were conducted through collaboration between the Vietnam Metrology
Institute (VMI), the University of Science and Technology of Hanoi (USTH), and Hanoi University
of Science and Technology (HUST), with substantial support from the Physikalisch-Technische
Bundesanstalt (PTB, Germany) in terms of both equipment and technical knowledge. The
experimental validation was performed under controlled laboratory conditions.

The results confirm that the proposed methodology is effective in classifying sun simulators
up to Class A, ensuring compliance with international standards for photovoltaic testing. This work
contributes to the development of sun simulator calibration procedures in Vietnam, supporting the
advancement of photovoltaic measurement and testing activities in the country
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8. Development of a method to measure the reflectance of reflective surface of integrating
sphere system

Abstract: Nowadays, lamps and lighting equipment commonly used in all aspects of life. One of
the important parameters of lamps and light sources is luminous flux, the magnitude of the luminous
flux that reflects the illumination ability of them.

The luminous flux of lamps and light sources is measured by using the integrating sphere
system. This method uses an integrating sphere to collect all the light emitted from the lamp and
light source in a closed space. The inner surface of the integrating sphere is made of a reflective
layer to save the light collected from the lamp and light source to be measured through the diffuse
reflection mechanism.

The reflective surface of the integrating sphere is easily contaminated during use, and the
surface quality also deteriorates over time due to the natural aging of the material, leading to
changes in the reflectance of this surface. Control of reflectance of the inner reflective surface of
integrating sphere is necessary and has been specified in the National Standard TCVN 10886: 2015
and the IES standard LM - 79 - 08.

We have developed a measurement method based on surface color measurement technique
through the correlation between the brightness index and the reflectance of the surface. This method
Is simple, efficient and enough accurate to apply. The measurement results traceable to the
reflectance scale. The barriers and factors affecting the accuracy of method also discussed.
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9. Hé théng quang hec &anh xa nhiéu truong nhin két hop ldy mau nén trong phat hién flycam

Tom tit: Bai bao nay dé xuat mot hé théng quang hoc anh xa da treong nhin két hop k¥ thuat lay
mau nén nham nang cao hiéu qua phat hién Flycam trong cac hé théng quang hoc. Hé théng cho
phép thu nhan anh tir hai truong nhin (Field of View — FoV) khac nhau chi véi mot cam bién hinh
anh hai chiéu (2D), qua d6 giam thiéu sé lwong cam bién can thiét va tang tbc do phat hién so voi
cac giai phép truyén thong dua trén co ché quay quét camera. Hiéu qua cua hé théng duoc danh gia
dwa trén ba chi tiéu: Ty s tin hiéu cuc dai trén nhiéu (Peak Signal-to-Noise Ratio — PSNR), Sai s6



binh phuong trung binh géc chuan héa (Normalized Root Mean Square Error — NRMSE), va thoi
gian xir ly. Dit liéu dau vao sir dung trong md phong 1a céc hinh anh Flycam trong nhiéu diéu kién
quan sét khac nhau. Két qua thu duoc cho thiy PSNR dat 30.69 dB, trong khi NRMSE dat gi4 tri
0.051. C4c anh tai tao dat chat lwong tbt, dap tng yéu cau cho cac bai toan xir Iy hinh anh tiép theo.

Abstract: This paper proposes a multi-field-of-view (FoV) optical imaging system integrated with
compressed sensing techniques to enhance the detection performance of ultralight Flycam in
optical-based drone detection systems. The system enables the acquisition of images from two
distinct FoVs using a single two-dimensional (2D) image sensor, thereby reducing the number of
required sensors and improving detection speed compared to conventional systems that rely on
mechanical camera scanning. The effectiveness of the proposed system is evaluated based on three
criteria: Peak Signal-to-Noise Ratio (PSNR), Normalized Root Mean Square Error (NRMSE), and
processing time. The simulation input consists of Flycam images captured under various
observational conditions. The results show that the PSNR reaches 30.69 dB, while the NRMSE is
0.051. The reconstructed images exhibit good quality, meeting the requirements for subsequent
image processing tasks.
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11. Study on a Laser-Induced Diaphragm Rupture Shock Wave Generation for Improving
the Precision of Single Droplet Breakup

Abstract: The precision of capturing the atomization process of single droplets under high-speed
airflow conditions plays a crucial role in advancing scramjet engine combustion performance. This
research presents the development of a laser-induced diaphragm rupture shock wave generation
system, designed to generate controlled high-velocity flows that simulate the conditions inside a
scramjet combustor. Traditional methods, such as mechanical puncture techniques, often suffer
from poor reproducibility and limited timing control. To address this, we propose an automated
real-time synchronization system that utilizes pressure sensor signals to accurately determine the
shock wave velocity and trigger a high-speed camera system accordingly. Through comparative
experiments using different diaphragm materials, we found that oriented polypropylene (OPP)
films demonstrated superior performance in terms of rapid rupture response and stable shock wave
generation. Shadowgraph imaging further confirmed that the shock waves produced by OPP
membranes maintained a quasi-one-dimensional profile, suitable for aerodynamic studies. The
integration of this precise control system significantly enhanced the temporal and spatial resolution
of the droplet breakup recordings. As a result, the proposed system allows for consistent and high-
fidelity visualization of secondary breakup phenomena, offering valuable insights for
understanding fuel atomization mechanisms and improving the design and efficiency of hypersonic
propulsion systems such as scramjets.
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12. Po md men luc 6N véi by nhan md men luc — mat s6 van dé quan tam

Tém tat: Bo nhan md men lyc dung dé tao ra mdé men lyc 16n & dau ra tir mé men luc nho hon
nhiéu lan & dau vao. N6 giup thuan tién hon trong viéc can luc siét mé men Ién nhung chi can sir
dung dung cu siét cAm tay cé luc siét nho hon. Bai viét nay dé cap dén dic diém caa bo nhan md
men lyuc, cac tng dung, su can thiét hiéu chuan va viéc kiém soat do lwdng nd nhu thé nao.

Abstract: A torque multiplier is used to generate a large output torque from a significantly smaller
input torque. It makes it more convenient when a high torque is required, but only a hand-operated
tightening tool with a lower torque capacity is available. This article discusses the characteristics
of torque multipliers, their applications, the necessity of calibration, and how their measurement is
controlled.
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13. Panh gia hé thong chuan dung dé hiéu chuan tam chuan d¢ cirng Brinell

Tom tat: He théng hiéu chuan tim chuan do cing Brinell dong vai trd quan trong trong viéc dam
bao do chinh xac va dan xut chuan trong phép do do cirng kim loai. Bao c4o nay trinh bay phuong
phap danh gia hé théng hiéu chuan tim chuan d6 cting Brinell, dong thoi phén tich cac thanh phan
anh huong toi d6 khong dam bao do cua hé théng. Két qua danh gia gop phan ning cao ning luc
do ludng va hd tro hidu qua cho cac phong thi nghiém trong viéc kiém soét chat luong cua vat liéu.

Abstract: The Brinell hardness reference block calibration system plays a crucial role in ensuring
measurement accuracy and traceability in metallic hardness testing. This report presents the
evaluation method of the Brinell reference block calibration system, along with an analysis of the
components affecting the measurement uncertainty of the system. The evaluation results contribute
to enhancing metrological capabilities and effectively support laboratories in material quality
control.

Lién hé tac gia:
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14. Phwong phap hiéu chuan thwéc vach MIA bang giao thoa ké va ky thuat xir ly hinh anh

Tom tit: Truéc nhu cau nang cao d6 chinh xac trong do dac dia hinh, nghién ctru dé& xuat mot
phuong phap hiéu chuan thuéc vach mia dua trén su két hop giira giao thoa ké laser va xir ly anh
s6. Heé thong duoc thiét ké linh hoat, phi hop véi nhiéu loai thuéc vach mia khac nhau, cho phép
thu nhan va phan tich dir liéu nhanh chong va chinh x4c. Phurong phap gitp rat ngan thoi gian hiéu
chuan, dong thoi nang cao do chinh xéac, véi do phan giai dat dudi 0,01 mm. Két qua thuc nghiém
cho thiy hé thong dap wng tét cac yéu cau trong do dac tric dia chinh xac cao. Nghién ciru khéng
chi tap trung xay dung mot hé théng mai, ma con huéng dén cai tién va téi wu hoa hé théng hiéu
chuan san c6, thdng qua tich hop k¥ thuat do lwdng va cac thuat toan xu ly hién dai. Vi cach tiép
can ndy, phuong phap khong nhitng ting cudng hiéu suat va do tin cay trong cong tac hiéu chuan,
ma con mé ra kha niang mé rong ap dung cho céc thiét bi do chiéu dai va do hinh hoc khac trong



tuong lai. Vi hiéu suat vuot troi va tiém ning cai tién, phuong phap duoc ky vong s& dong vai trd
quan trong trong quy trinh kiém dinh va hiéu chuan thiét bi do tai cac té chuc do luong va doanh
nghiép trong linh vuc do luong — tric dia.

Abstract: In response to the increasing demand for higher accuracy in geodetic measurements, this
study proposes a calibration method for Levelling staff based on the integration of a laser
interferometer with digital image processing techniques. The system is designed to be flexible and
compatible with various types of Levelling staff, enabling fast and precise data acquisition and
analysis. This approach not only shortens calibration time but also significantly enhances
measurement accuracy, achieving a resolution of less than 0.01 mm. Experimental results
demonstrate that the system meets the stringent requirements of high-precision geodetic
applications. Rather than developing an entirely new system, the research focuses on improving
and optimizing existing calibration setups by incorporating measurement technologies and
advanced image processing algorithms. This approach not only improves the overall efficiency and
reliability of the calibration process but also provides a scalable technical foundation for future
applications in length and geometric metrology. With its superior performance and strong potential
for further development, the proposed method is expected to play an important role in the
verification and calibration of measurement instruments at metrology institutes and companies in
the field of geodetic measurement.

Lién h¢ tac gia:
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15. Nghién ctru va dé xuit giai phap hiéu chuian may do thinh luc don 4m

Tom tit: May do thinh luc duoc st dung dé chan doan cac van dé vé thinh luc, xac dinh mac do
nghiém trong cua mat thinh luc, theo ddi su tién trién cua mat thinh luc va danh gia hiéu qua cua
cac phuong phap diéu tri. Phuong tién do nay tao ra cac am thanh véi tan sé va cuong do khac
nhau dé nguoi duoc kiém tra xac nhan kha nang nghe. Két qua do thinh luc duoc ghi lai trén thinh
luc d6, cho thiy mirc d6 nghe cta nguoi dugc kiém tra & cac tan s6 khac nhau. Hiéu chuan may do
thinh luc 1 qué trinh kiém tra, xac dinh chi tiéu dau ra cia may do thinh lyc dé dam bao d6 chinh
xéc, do tin cay cua két qua do, dong vai tro quan trong trong chan doan, theo ddi va diéu tri cac van
dé lién quan dén thinh lyc con ngudi. Bai bao nghién ciu, tong hop mot sé van dé ki thuat trong
viéc thuc hién hiéu chuan, bao gdm xac dinh cac chi tiéu danh gia va yéu cau dbi voi hé théng thiét
bi do, tir d6 dé xuat giai phap &p dung thyc té.

Abstract: Audiometers are used to diagnose hearing problems, determine the severity of hearing
loss, monitor its progression and evaluate the effectiveness of various treatments. This measuring
device generates sounds at different frequencies and intensities for the examinee to know their
hearing ability. The audiometric results are recorded on an audiogram, which shows the examinee's
hearing threshold at various frequencies. Audiometer calibration is the process of inspecting and
determining the output parameters of an audiometer to ensure the accuracy and reliability of its
measurements. This plays a crucial role in diagnosing, monitoring, and treating human hearing-
related issues. This paper researches and synthesizes several technical aspects of performing
calibration, including defining evaluation criteria and requirements for the measurement equipment
system, and proposing practical application solutions.



Lién h¢ tac gia:
ThS. Nguyén Huy Quan, ThS. Nguyén Btc Trung, ThS. Nguyén Thi Hang, Nguyén Thi Ngoc Han,
Nguyén Vian Puc (Vién Do luong Viét Nam)

16. Nghién cwu wng dung quang pho hdng ngoai xac dinh chiét suat vat liéu gom quang hoc
da tinh thé KO12

Tom tat: Tinh chat quang hoc cua vat liéu duoc dic trung boi cac thong sé nhu chiét suat, do tan
sic, d6 truyén qua, d6 phan xa va do hap thu... Trong d6 chiét suat 13 mot thong sb quan trong, phu
thudc vao bude song A, xac dinh gié tri cua chiét suat ciing rat phuc tap. D4i véi vat lieu gém quang
hoc da tinh thé KO12 viéc xac dinh chiét suat lai cang phirc tap hon do n6 khéng trong subt trong
vuing phé nhin thiy. Trong bai bdo nay ching t6i dua ra mot phuwong phap xac dinh chiét suat vat
licu gbm quang hoc da tinh thé KO12 théng qua gia tri do truyén qua t(X) dugc xac dinh tir quang
phd ké hdng ngoai FTIR va st dung céc thuat toan tinh toan véi do chinh xac ¢& + 5.10-4.

Abstract: Optical properties of materials are characterized by parameters such as refractive index,
dispersion, transmittance, reflectance, and absorption... In which the refractive index is an important
parameter and depends on the wavelength A, determining the value of the refractive index is also
very complicated. Determining the refractive index of KO12 polycrystalline optical ceramic
material is even more complicated because it is not transparent in the visible spectrum. In this paper,
we present a method to determine the refractive index of KO12 polycrystalline optical ceramic
material through the transmittance value t(A) determined from FTIR infrared spectroscopy and
calculation algorithms with an accuracy of = 5.10-4.

Lién hé tac gia:
Lé Duy Hoan (Vién Céng nghé, Tong cuc Cong nghiép quéc phong)

17. Khoi phuc bién dang bé mit chi tiét quang hoc véi giao thoa ké die ngwoc va xoay bang
da thic ZERNIKE

Tom tat: Nghién cau nay phat trién viéc khoi phuc bé mat dua trén mé hinh giao thoa ké cat dao
nguoc két hop vai cat xoay (RRSI). Pay 1a mot phuong phéap két hop giita hai loai giao thoa ké ty
tham chiéu c6 wu diém vuot troi hon han so vai cac giao thoa ké truyén théng phai can bé mat tham
chiéu chinh xéc. Viéc khéi phuc dya trén mé hinh cia da thirc Zernike két hop véi cac phuong trinh
ma tran thé hién cac quang sai mat song c6 cac bac tir thap tgi cao. Méi twong quan giira hé s6 cua
mat song goc véi mat sdng dao nguoe va xoay dugc thé hién théng qua ma tran, hé sé Zernike caa
mit song gdc cling duoc tinh qua ma tran nay. Mot bé mat minh hoa duoc tao ra véi cac quang sai
dic trung dugc dua vao thir nghiém. Két qua md phong véi cac truong hop goc xoay khac nhau
déu c6 thé khdi phuc dugc cho thay hiéu qua cao va tinh chinh xac cta phuong phap. Ngoai ra voi
cac goc quay dac biét thich hop cho cum lang kinh ching tdi c6 thé ¢ lap duoc mot sé quang sai
khong ddi xang véi do nhay gap doi.

Tir khoa: Giao thoa ké cit dao nguoc, giao thoa ké cit xoay, tai tao bé mit, da thirc Zernike
Abstract: This research develops a surface reconstruction method based on a reversed shearing
interferometer model combined with rotational shearing modulation. The proposed technique

integrates two types of self-referencing interferometers, offering significant advantages over
traditional interferometers that require a high-precision reference surface. The correlation between



the coefficients of the original wavefront and those of the inverted and rotated wavefront is
represented through a matrix, by which the Zernike coefficients of the original wavefront can also
be determined. The reconstruction approach employs a Zernike polynomial model combined with
matrix formulations to represent wavefront aberrations from lower to higher orders. A test surface
was synthesized incorporating characteristic aberrations for evaluation. Simulation results across
various rotation angles demonstrate that the wavefront can be accurately reconstructed, validating
both the effectiveness and precision of the proposed method. Additionally, with specific rotation
angles optimized for the prism assembly, certain asymmetric aberrations can be selectively isolated
with doubled sensitivity.

Keywords: Reversal shearing interferometer, rotationally shearing interferometer, wavefront
reconstruction, Zernike polynomials.

Lién hé tac gia:
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18. Nghién ciru cac phwong phap cin bang dong eng dung cho can bang dong rd to hoat dong
6 toc d cao

Tom tat: Bai bao nay trinh bay thiét ké va ché tao mot thiét bi can bang dong danh cho rd to khdi
lwgng nhoé (1én dén 50 gam) hoat dong & tée do quay cao (trén 60 000 vong/phit). Anh huéng cua
cac thong sb dau vao quan trong, bao gom luc tac dung (F = 4,9 N) va vi tri ¢d dinh cua diém dat
lyc, da duoc nghién ciu thdng qua md hinh can bang hai gia d& 6 truc mém. Mot phuong phéap can
bang thir nghiém ba lan da duoc &p dung, tiép theo 1a md phong va phan tich ciu tric bang Phan
tich phan tir hitu han (FEA) trong SolidWorks 2017. C4c chi sé hiéu suat chinh nhu hé s6 an toan
(K), do dich chuyén (D) va tng suit (o) da duoc danh gia. Két qua mo phong cho thay do dich
chuyén téi da 1a Dmax = 5,44 x 10-3 mm va ¢ng suat cuc dai omax = 1,211 x 106 N/m2, twong
g véi hé s6 an toan K = 5,5, dap ang céc yéu cau thiét ké ly thuyét. Dua trén nhitng két qua nay,
mot thiét bi can bang moi da dugc phét trién véi hé thong hd tro roto dugc treo bang bén tam thép
10 X0 ché tao tir thép 65G, mdi tim c6 kich thudc 72 x 1 x 0,5 mm. Thiét ké nay ciing giup don
gian hoa viéc lua chon cam bién dua trén tiéu chi do nhay phu hop.)

Tir khéa: Can bang dong; Can bang dong hai gdi d&; Rd to-con quay.

Abstract: This paper presents the design and fabrication of a dynamic balancing machine intended
for small mass rotors (up to 50 grams) operating at high rotational speeds (above 60 000 rpm). The
influence of critical input parameters, including the applied force (F = 4,9 N) and the fixed geometry
of force placement, was investigated through a soft bearing two support balancing model. A three-
run trial dynamic balancing method was applied, followed by simulation and structural analysis
using Finite Element Analysis (FEA) in SolidWorks 2017. Key performance indicators such as
safety factor (K), displacement (D), and stress (c) were evaluated. The simulation results showed a
maximum displacement of Dmax = 5,44 x 10—3 mm and a maximum stress of omax = 1,211 X
106 N/m2, corresponding to a safety factor of K = 5.5, which satisfies the theoretical design
requirements. Based on these results, a novel balancing device was developed with a rotor support
system suspended by four spring steel strips fabricated from 65G steel, each measuring 72 x 1 x
0,5 mm. The design also facilitates simplified sensor selection based on appropriate sensitivity
criteria.



Keywords: Dynamic balance; Dynamic balance of two bearings; Rotor-gyro.
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19. Thiét ké, thuc nghiém do diic tinh chim tia cia ngudn laser sgi quang céng nghiép cong
suét cao kW

Tom tit: Nguon laser soi quang cdng nghiép cdng suit cao, dic biét 1a & mac kilowatt (KW), ngay
cang dong vai tro thiét yéu trong nhiéu tng dung san xuat hién dai nhu cat, han va khac vat liéu.
Dé dam bao hiéu suat tdi wu va do chinh xac trong cac quy trinh ndy, viéc do dac va danh gia chinh
xéc cac dac tinh chim tia ciia nguon laser 1a cuc ky quan trong. Nghién ctiu ndy tap trung vao viéc
thiét ké va trién khai mot hé thdng do doc 1ap c6 kha ning tich hop va danh gia dong thoi cac dic
tinh toan dién nham xéac dinh cac thong sé chinh cua chum tia laser, bao gom cong suat trung binh,
tan s6 lap xung va chat lugng chum tia (M2). Bé kiém ching tinh hiéu qua caa hé thong, cac thuc
nghiém do dac trén mot nguon laser sgi quang cong nghiép véi cdng suat 1 kKW tir hang IPG véi
ma ngudn YLS-1000-CUT-Y16. Két qua thuc nghiém cho thay hé théng duoc thiét ké c6 kha ning
do dac chinh xac va on dinh, cung cép dit liéu quan trong cho viéc tdi vu hoa hiéu suat cia nguon
laser trong céac tng dung cong nghiép. Nhiing nghién ctu ndy gop phan nang cao hiéu biét vé dic
tinh chim tia laser cong suat cao, tdi ru hoé thong sé trong qué trinh gia cong va dat nén tang cho
viéc phét trién cac giai phap kiém soét chat lwong laser tién tién hon.

Abstract: High-power industrial fiber lasers, particularly at the kilowatt (kW) level, are
increasingly playing an essential role in numerous modern manufacturing applications such as
cutting, welding, and material engraving. To ensure optimal performance and precision in these
processes, accurate measurement and evaluation of the laser beam characteristics are critically
important. This research focuses on the design and implementation of an integrated, standalone
measurement system capable of simultaneously assessing comprehensive properties to determine
key laser beam parameters, including average power, pulse repetition rate, and beam quality (M2).
To validate the system's effectiveness, experimental measurements were conducted on a real-world
industrial fiber laser source with 1 kW output power, specifically the IPG YLS-1000-CUT-Y16.
The experimental results demonstrate that the designed system is capable of accurate and stable
measurements, providing crucial data for optimizing the laser source's performance in industrial
applications. This research contributes to enhancing the understanding of high-power laser beam
characteristics, optimizing parameters in manufacturing processes, and laying the groundwork for
developing more advanced laser quality control solutions.

Lién hé tac gia:
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20. Nghién ciiu thiét 1ap chuan diu mo men luc tai Vién Po lwong Viét Nam

Tom tit: Bai viét mo ta thiét bi chuan dau mé men lyc theo nguy@n ly tai truc tiép kiéu truc ngang
da duoc nghién ctu, thiét ké, ché tao va tich hop tai Vién Po luong Viét Nam (VMI). Bé thiét lap
chuan dau mé men lyc tai VMI, bai viét da dua ra phuong phap danh gia d¢6 khéng dam bao do



(KPBD) U cua thiét bi chuan va tién hanh wdc lugng no trén co s cac két qua do, tinh toan cac do
KPBD thanh phan ui tai cac phong thi nghiém chuan dau cua VMI. Chuan ¢au mé men lyc duoc
danh gia dat duoc cac thdng sé sau: pham vi do: tir 20 N.m dén 2 kN.m véi d6 khong dam bao do
ma rong twong ddi 12 5%10°, (k =2, P = 95%).

Abstract: The article describes a torque standard machine based on the principle of direct loading
with a horizontal-axis configuration, which has been researched, designed, manufactured, and
integrated at the Vietnam Metrology Institute (VMI). In order to establish a torque standard at VMI,
the article presents a method for evaluating the measurement uncertainty (U) of the torque standard
device and proceeds to estimate it based on measurement results and the calculation of individual
uncertainty components (ui) from the primary laboratories at VMI. The primar torque standard
machine is assessed to meet the following specifications: measurement range: from 20 N.m to 2
kN.m with a relative expanded measurement uncertainty of 5x1075, (k =2, P = 95%)).

Lién h¢ tac gia:
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22. T6i wu héa tham sé dau do khi nén 4p suit cao &ng dung dé do 16 nhé sau

Tom tat: Po luong kich thudc céc 16 nho va sau la mot thach thire dang ké trong nganh co khi
chinh xac. Bai bao nay trinh bay mot nghién cau toan dién vé viéc thiét ké va ti uu hoa hé théng
do bang khi nén &p suat cao cho tng dung nay. Bang cach ap dung phuong phap dién-khi tuong
duong, chung t6i da xay dung mot mé hinh toan hoc don gian héa nhung hiéu qua dé moé ta moi
quan hé giira cac thong sb cua dau do va ap suat trong budng do. Phuong trinh dic tinh cia chuyén
d6i, &4p suat budng do phu thudc vao ap suat ngudn, duong kinh céc 16 dot that, khe ho gitra dau do
va 16 do da duoc thiét 1ap va phan tich. Khao sat ly thuyét da dugc thuc hién bang cach thay doi
cac tham sb chinh bao gom &p suit ngudn (P1), duong kinh dau phun vao — dot that (d1), va dudng
kinh 15 do (d2). Két qua phan tich cho thiy d6 nhay cta phép do phu thuéc manh mé vao ty sb
(d2/d1) va d6 Ion cua &p suat nguon P1. Cu thé, véi cap duong kinh d1=0,4 mm va d2=0,5 mm
cling 4p suat nguon P1=4 kg/cm?, hé thong do dat dugce do nhay cao nhat trong pham vi khao sét.
Céc két qua khao sat nay bude dau dinh hudng cho viéc thiét ké va hiéu chuan céc thiét bi do khi
nén hiéu sut cao.

Tir khoa: do ludng khi nén, do 15, co khi chinh xac, phuong phap dién-khi twong dwong, t6i wru
hoa do nhay.
Lién hé tac gia:
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23. Téng quan vé giao thoa ké cit trong do lwong bé mit quang hec phirc tap

Tom tit: Bao céo nay trinh bay mot cai nhin tong quan vé mot hudng tiép can méi trong viéc phat
trién giao thoa ké cat tai Viét Nam. Khac véi cac giao thoa ké truyén thdng, giao thoa ké cét gidp
giam dang ké su bién thién cua nhirng bé mat phic tap can do, tir d6 giai quyét van dé co hitu vé



méat do véan trong giao thoa do. Bao céo tap trung phan tich cac cau hinh tiéu biéu nhu giao thoa ké
cat tinh tién, cit xoay, cit dong tdm va cat léch truc, mdi loai déu c6 ddc diém va pham vi tng dung
riéng biét. Luong cat, yéu td xac dinh muac d6 1dy mau trong giao thoa d, ¢d thé duogc diéu chinh
dé dap tng muc tiéu do ludng cu thé. Giao thoa ké cit mé rong pham vi do ma van duy tri duoc do
chinh xac vén cé cua cac phuong phap giao thoa.

Tir khoa: Giao thoa ké cat, Phuong phap kiém tra triét tiéu, Giao thoa ké dich pha.

Abstract: We provide an overview of a trend approach to the development of shearing
interferometry in Vietnam. Unlike the conventional ones, shearing interferometers significantly
reduce the wavefront departure slope of surfaces under test, thereby addressing the inherent issue
of fringe density in interferograms. This study focuses on highlighting representative configurations
of vectorial shearing, rotational shearing, radial shearing, and reversal shearing interferometers,
each with its own characteristics and application scope. The shearing amount, which determines
the spatial sampling in the interferogram, can be adjusted to meet specific measurement objectives.
Shearing interferometry expands the measurable range while maintaining the inherent accuracy of
the interferometric approach.

Keywords: Shearing interferometer, Null testing, Phase-shifting interferometer.
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24. Low-cost Non-Contact Infrared Measurement System for Evaluating the Thermal
Properties of Composite Materials

Abstract: This paper presents the design, implementation, and validation of a low-cost, non-contact
infrared measurement system intended to evaluate the thermal endurance of composite materials
subjected to direct flame exposure. The proposed system employs a commercial Melexis
MLX90614ESF-DCI infrared sensor module with a narrow 5° field of view, integrated into a
custom-built data acquisition setup based on an Arduino microcontroller and a PC interface for
real-time monitoring. Experimental tests were conducted on flat phenolic-resin-based composite
panels, which were exposed to a controlled flame until visible surface perforation occurred. The
recorded temperature profiles clearly demonstrate three distinct phases: an initial stabilization
phase, a gradual heating phase, and a rapid rise culminating in a steady plateau that indicates the
moment of surface breakthrough. Results show that the system effectively tracks transient thermal
behavior without intrusive contact, providing reliable surface temperature data up to the structural
failure point. The proposed solution offers a practical, cost-effective alternative to conventional
thermocouples and expensive infrared cameras for preliminary fire-resistance screening in
laboratory settings.

Keywords: Non-contact infrared measurement, surface temperature, composite material, flame
exposure test, thermal endurance.
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25. Thiét ké hé thong do khong tiép xuc, sir dung camera dich chuyén dé thu nhan, danh gia
chi tiét dau ndi trén day chuyén san xuit tw déng

Tom tat: Bai bao trinh bay qua trinh nghién cuau, thiét ké va trién khai mot hé théng do kiém ty
dong st dung camera céng nghiép va cong nghé xi Iy anh nhiam danh gia chat luong san pham dau
két néi (connector) co kich thuéc nho (7.5 mm + 35.5 mm) trén day chuyén san xuit tu dong. Hé
théng duoc xay dung nham dap wng cac yéu cau vé tc do, do chinh xac, tinh én dinh va tinh linh
hoat dap ¢tng nhiéu ma san pham khac nhau trong qua trinh kiém tra céac kich thuéc hinh hoc san
pham, dic biét phd hop véi cac nganh cong nghiép dién tir hién dai. Vi tée do xu 1y 1 gidy dén 2
giay cho 1 san phiam connector, do chinh xé&c + 0.1 mm, hé théng gép phan nang cao hiéu suét va
giam ty Ié 13i trong san xuat.

Bai bao gom nhirng ndi dung chinh sau day:
1.Dit van dé
2.D6i tuong do va gia tri kiém soat
3.Thiét ké hé do khong tiép xdc
4.Két luan
Lién hé tac gia:
PGS. TS Nguyén Thi Phuong Mai, Nguyén Tién Manh, Nguyén Vian An, Pham Si Quang (Truong
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26. Giam nhiéu cho giao thoa ké do dich chuyén sir dung hiéu ¥ng hai tan sé laser bang bé loc
Kalman-Bucy

Tom tit: Bai bao trinh bay viéc tng dung bo loc Kalman-Bucy nham nang cao do chinh xac phép
do dich chuyén sir dung giao thoa ké hai tan sé c6 do phan giai nanomet. D6 chinh xac thudng bi
han ché bai nhidu moéi truong, rung dong, trdi nhiét va sai s6 hé thong. Nghién ciru dé xuat mé hinh
khong gian trang thai lién tuc, trong d6 tin hiéu do 1a tong cua dich chuyén thuc va nhidu ngau
nhién. Bo loc Kalman-Bucy duoc thiét ké va mo phong trong MATLAB dé t6i wu wdc luong tin
hiéu tir dit liéu nhidu. Két qua cho thay b loc loai bo hiéu qua tri pha va méo pha trong dix liéu
do giao thoa v&i song sin c6 bién do 3 do (dich chuyén ~2.64 nm), dic biét khi phuwong sai nhidu
giam xudng 0.001, cai thién rd rét d6 rd va do tin cdy cua tin hiéu pha.

Tir khda: Giao thoa ké hai tan sb, bo loc Kalman-Bucy, do dich chuyén nho, khir trdi va nhidu
trong két qua do.

Abstract: This paper presents the application of the Kalman-Bucy filter to improve the accuracy
of displacement measurements using a heterodyne interferometer with nanometer resolution.
Environmental noise, vibrations, thermal drift, and system errors often limit measurement accuracy.
The study proposes a continuous-state space model, in which the measured signal is the sum of the



actual displacement and random noise. The Kalman-Bucy filter is designed and simulated in
MATLAB/Simulink to optimize signal estimation from noisy data. The result shows that the filter
eliminates phase drift and phase distortion in interferometric measurements with sinusoidal signals
of 3 degrees amplitude (~2.64 nm displacement). Notably, when the noise variance is reduced to
0.001, the clarity and reliability of the phase signal are significantly improved.

Keywords: Heterodyne interferometer, Kalman-Bucy filter, small displacement measurement, drift
and noise reduction in measurement data.
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27. Phan tich sai s6 do lwong theo khoang cach quét va ky thuat xir Iy dir liéu cho thiét bij quét
3D cam tay sir dung LiDAR

Tom tit: Panh gia hiéu ning cua thiét bi quét 3D cam tay do nhdm nghién ctu thiét ké sir dung
LiDAR tich hop cam bién IMU va camera RGB. Nham xac dinh d6 chinh xéac cua thiét bi trong
diéu kién sir dung thuc té, tién hanh thuc nghiém quét chi tiét khdi hop chix nhat dé xac dinh kich
thudc chiéu dai, chiéu rong, chiéu cao tuong ung véi cac khoang cach khéac nhau. Dir liéu quét thu
duoc tai mdi khoang cach duoc xir Iy va danh gia theo ba phwong phap riéng biét sit dung phan
mém INSPECT Optical 3D. Két qua thuc nghiém cho thay khoang cach quét va phuong phap do
c6 anh huong dang ké dén sai s6 hinh hoc caa khéi hop, tuy nhién 1a sai s6 hé thong nén kha niang
khdng ché duoc, dong thoi cho thay hiéu qua twong ddi cua timg phuong phap do trong viéc Xac
thuc chét lugng thiét bi. Qua quéa trinh thuc nghiém, thiét bi quét 3D c6 kha nang sir dung trong céc
bai toan do kiém co ban, ddng thoi dat nén tang cho viéc phat trién cac hé théng quét 3D cam tay
g dung trong cdng nghiép, xay dung va gido duc ky thuat sd, do tinh wu viét vé thoi gian do va
xay dung kich thudc lon, hinh anh phuc tap.
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