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Abstract

This study aimed to (1) develop a controlled document recording system using blockchain technology, (2)
evaluate the efficiency of the system, and (3) examine user acceptance based on the Technology Acceptance
Model (TAM). The sample consisted of 250 employees selected through purposive sampling from a population of
650 employees of a large steel structure manufacturing and distribution company located in Phra Nakhon Si
Ayutthaya Province. The research instruments consisted of a system efficiency evaluation form and a user

acceptance questionnaire. Data were analyzed using mean (Mean) and standard deviation (S.D.).
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The research findings revealed that the developed private blockchain-based controlled document

recording system successfully achieved its intended objectives. The system supports document registration,

access control management, and audit trail verification through the use of hash values and timestamps, thereby

enhancing security, transparency, and efficiency in organizational document management. Furthermore, the

overall system efficiency was evaluated at a high level (Mean = 4.01, S.D. = 0.52), particularly in terms of security

and traceability. User acceptance of the system was also rated at a high level (Mean = 4.06, S.D. = 0.86). Among

the evaluated dimensions, Perceived Usefulness received the highest mean score, indicating that users

recognized the practical benefits of the system in supporting their work processes. These findings demonstrate

that the proposed private blockchain-based controlled document recording system can effectively enhance

security, transparency, and operational efficiency in managing controlled documents within organizations.
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Figure 2. Block diagram of the private blockchain-based controlled document recording system
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Figure 3. Entity relationship diagram of the system

o o ¥

Figure 3 wansliiiiuiaarnduiusgrudaya
(Entity Relationship Diagram: ER-Diagram) 4849211
. a RV v
funniengnsaruAN NN UL Inseanuuyliseasy
NILUIUNITIIANITLONANT NITATINADUANIUL N9
AneNszdAnisaniinanu uaznistiuiindayauussuy

Twsianudaniau tassaiedayagnuiiveaniiudouses

%’@H@uéﬁ’ﬂmmmﬂmw (Core Document Data) %’@H@
NITUIUNTIAIIAALY (Process Data) TayatLlfjiiFau

(User and Welder Data) k4 24 @ y alWdanans (File Data)

Seflaonuduiusiudnusialenans wazdayadnaas

varchar  |BLOCK_STATUS

(Reference ID) L‘WIfaimi”umﬂ%u‘l:m%w@ﬂw dlu
921U AN379 QCS_ WELD_CHECK_DATA ] upngnana nlunng
P LI Rs ALENENIATLIAN UATARUZNNINTIAEEL WA
QCS WELD_CHECK PROCESS, QCS WELD FR CHECK DETAIL
A £ QCS WELD FR CHECK WELDER 14 € 191 ¥ U4 a1fi 1
TIEIATE EATBNTELNUNIRITIAREL LAzt ay ar L 1] R
Auadeq m1219 QCS_WELD_FILE_DATA LOG 14
dwinsaifudeyalvdianansisulunandngazuy uaz
daulalilely BLOCKCHAIN_DOCUMENT LOG d4vi

niNTuNnALaT (Hash Value) TanA ANwamAaumLin

PBRU Science Journal

Volume 23 Number 1 January — June 2026

98



(Previous Hash) Augaifaqiiis (Current Hash) tszian
280959N994 wardayaioan 1NesadfunIsnmade
fauna (Traceability) wazilasiunisuiladoya
£ o a
faunadlnaNsay

nalN289TELLLAR N IR UIABNNTA59ANLET
(Hash Value) 32948 N&1TWAAZI8N 176N 2 bF b1l 1
anefiailafavia (Digital Fingerprint) 4115unsaaay
ANgNABvTesday s InaALagAINan9argnLuin

v v . v o o

wiandayanan (Timestamp) wazdaganiiuienans
(Metadata) asluszuulnsnudansiy aassianans
U o o [~3 k2 v &
Auatuazgndmiivlinialugiudeyaresesdns
(Off-chain Storage) winin1sulasuulasdeyaianans
1 ] ] £ o £ a d‘ o =K ¥ o v
Awatlulazlisenndesivdayamnngniunnly vl
aunInRIaseuANRaLnAresdayadaunaliatig
Jsv@nsnn'°

va o A = o I3 .

gadadnasidanldinsianufanigu (Private
Blockchain) tHaearnduszuuRg181sanIMUAZNDNIS

Y KX v v 1 o o a & dl
SLI’WE]\?‘I.I@H'Z\]VL DENTALAL INHNICANNULTUNTBANAIANT 9

o—

o

= v [ U o [ v
Adaaninnuadndannde LazAINaLL8910Y A
= :I/ o o v ¥
nely Bnvivdsatunnsnsesiunisseunanadayals
' @ ~ = o @ 19
2ei19790157 WaFausuiuuaenimuanan e
3) N1IWm U192 U U (System Development)
ABun s uIsruuTugtliuy Web Application 1
annilmanssnuuy Client-Server tneld ASP.NET Web
Application $a8 17U JavaScript Wl 1A 3¢ Microsoft
Visual Studio 2010 kazanLiLdayasae Microsoft SQL
Server W85895UN178U IManL@N&1T N1TAUNT 11T
ANNUARNDNIILTND NIMTIREDLEBUNAS (Audit Trail)
LAZNNTAANIINEUHA
4) n1Ina@auIsuy (Testing) ANHUNNITNAGaL
TLUUAIUNTININY (Functional Testing) N13911411
fauiuresluga (Integration Testing) A3 N UaanAde
(Security Testing) LaZANIINULURITUL (Performance
Testing) Ine ldiaTaeile Apache JMeter 1iNa1lseiin

MANFDLAUBNURNTEUL (Response Time) AMMNAINNTY

()
. " N
B

PBRU SCIENCE JOURNAL

1% 23 21Tu7 1 wngAN — Aguieu 2569

1un199895U§9n993 (Throughput) WAZLATIATAINUBY
v Lk ¥ v v

szuunglaaniunisniataeanisldanunansagldnias
i

5) n17AAANLALU Iz UNS (Deployment and
Evaluation) HA9AINNIIWMUITEULLATAANY 0] HA4E
drszuvldnnaealdaruluganinuinaenuededAns

v =3 v dl a a a

wianiudeyaiiedssiiudscdnininaesscuuing
o d . = . y
HTT1EYANUIU 5 AL WATANHINIsEaNTuNgldanu
ANNGNAIBENNR1UIY 250 AU

LASRINDN LT L UNNSIAE

wwraddan i lun1dsAsatidsznausae 2 g9
Town 1) wuudsziiudsednininaedszuy Ing

b
Adl o tﬁl aaa o A
LEETNTY ATUAU 5 AU TINITNITAALADNLLILILANZA

oY

AuaNUREnFan9An luszaulSyaynianluanan

= aa o A

walulatiansawmna walulathana winnssumAaa ¥sa

= S 9 = o , = 1o
A1U18U 7] NINLIURY LL@&NM’]LLMHQV]']\?'J%’]T’]’]‘J‘»LNW’]WJ’]

v " a A
HTIEAIRFATINNTE Tuanrmalulagansaumea Weaanan
= PR 3 v A -

U 7] NINEITBN wazAasdlszaunininisaauy lu
=S

TuganAneiluat wmaluladansaund 8190

3

ep
€

wmalulagfasia wsea121au o Anaadelasindy 5 4
Tnavinnssziliunseungy 5 snu laun Arunisldenu
¥ 6 o o v o v
A1UNIATUN19N19U FuAITNUaensiy ANunIsg
AUAUDY LATAIHIADYT LAZATUNARNENF 1971 2)
LULARLANNNNTEANTUNT M 1IZUL TARE9BIRIN
o o =l
wuuanaedni1seensuinalulad (Technology
Acceptance Model: TAM)'*"" asaungu 4 au liun
o Y 1 £ o Y & o a
nisfuiAd e lunisldanu nassufssluml irua

fan1s 19U karANsalalta1u 1TesHeRagesdauld

a s

NATdIUL TN UALLLALATH (Likert Scale) 5 3¥AL

NFASNUALINA TUMWATRINDT 1 lunsaae

o

[y Yo a Y A A = =
m'J"QﬂVLm ATNLUUNITATINLATAIND Tmﬂﬂﬂwﬁwqwg

'
o

a = dl k7 g ° v k7 ° v
LazIIUIAENINeTey annduiiunaiedan1nn i

o o

ABAARBINLIANUTLAIATDINITINE NIAIAFBLANN

P2
A

Wenmzaian (Content Vaidity) Antiunstadidanancy

o dl Aaa o A o
Q1% 3 AU TINITNITAALABNLLULLANTAY szﬁuumﬂu

o

= > o ANaa o
LTFJ'J‘H"IELJm']uﬂq?wmu’“ﬂﬂiui@ﬂﬂ@ﬂ@ WHN U1

oY

PBRU Science Journal

Volume 23 Number 1 January — June 2026



a [ A v

WIANITNAATA WTaAIUEY | MAEades duFanisfne

a

TuszaudTyyrenluaiarmaluladansauind

waluladRaTia winnssumaa wrea1aw o Minaades

28ANERTIANTE b

' o
A

armalulagansauna vze 412184 9 Mineades uaz

A = o 1 a 1 é 1 ¥
mfﬂmmmemmmmﬂummm

=

HudszaunisninisasuluszdugauAnen Tuanan

aa o A

welulagansaung ana1maluladinasia wseanungw 7|
B T S y
Mngadeslisngt 3 1 iiefiasanauasnndesed

v o

aAaNnudRglszassaeInidae wazilfulgaudla
AINTBLANBUNE TINANITATIAADLAIINLTIENATIVD
el wud1A 10C agisx1nang 0.67-1.00 T949n91
\nauat 0.50
'y on 4 4 4
uananid IAinmaseuANTetuyerede
(Reliabity) T &1l A 1d w1l 92@ nE waan1989ATRULAA
(Cronbach'’s Alpha) wuandANINNg1 0.70 Tunnsau
v @ oA A 4 o o o Yy
wanaliiiudnesesiiadaoumeiulussdunaensuls
NSLNLSILTINTAYAUAZNITILATIZUTAYNA
AAdaAiiunIsALIILsINdayaaINNaNAIaENa
anuan 250 AU Inelduuuaauninnisaansunsldeu

sruy waziiudeyanisdsviiudsz@nsnanann

'
= o

¥ o k% dl ¥ a
RETEITIE A1UIU S AL dayanlagninundameiing

a U
'

—9

TADALTINTTLUN LA ANLRAY (Mean) WATEIY
A y - . ~
Jeauuuninggau (S.0.) iiedssidussAunaNAn iy
uaraslannIide

ADAN M L UN1sIATIEUT YN

1) A (Mean) M@ 1u5uAA 2Tz ALAINN

ARLILIBINGNALDENY

QCS_FR_ID : FR07-2025120901

wiienuszinmBua (Type ltem) : FRO7-PD-002 a7uifien (wuumu) - Beam

tfenuszinnauiiion (Type Weld) : Weld Gusset Fillet

e o]

wournaden: @ M3C-28_EW_2D.pdf

Weld Gusset UT

upload by :

rdenawinaalviduuuiBuu Pass uuuien (PDF file) Choose File  No file chosen

Figure 4. Document upload interface

Figure 4 wamsuiinaaniselivanianansidng

al

e K ¥ A
FEUUUUNNLANANTAIUAN Tmafﬂmmmmsm@@ﬂ

o PBRU SCIENCE JOURNAL

~

S T 23 e 1 unsan - Aguie 2569

2) @91l 89U UNIMTFIU (Stendard Deviation: SD)
I uitaianziinisnszaneesteya InenuuaLne’

NNTULANARINTZALNIAINEIUALATH 5 F2AL

1
a

AZWUUANLRAE 4.21-5.00 N8R9 1NNgA
ATWULANLARAS 3.41-4.20 UN1ED 1N
ATUULANLRAL 2.61-3.40 N8N U11nana

ALLLUANLRAS 1.81-2.60 UNIEIDN Liasl

'
a

AZLULANRAE 1.00-1.80 MNN2DY Haaiign

NAN15I4tl

NANT9AReLLaantdL 3 491 tawA (1) Nang
W UIT2UY (2) Han1sdseiliudsz@nsninaeassuy
waz (3) Nan19AnEINIsEaNILNNT YRl

1) NANNTRENWITTUL: SeULTUANLENANTALIAN
TN Tugiluuu Web Application gxngavingiule’
pandnnszasd TnadWerdunan laun (1) nnsifuiin
uazativanianans (Document Upload) (2) n13a$19An
LETIRIENANTLAZTUNNAILARNLEY (Hashing &
Blockchain Record) (3) miﬁmumﬁw'ﬁrmﬂ%ﬁﬁ@g@
(Access Control) (4) N17A WU WA TLIEN ALANAN?
(Search & Retrieval) (5) N19a9a@aauUs3mLaN4aNs
#launaq (Audit Trail) (6) N1981993183a (Backup) uay
(7) N99LAINEN WAZINLNIUNA (Reporting) ToLLITRNSU
N1IATIAAB LA UNAIEIUAILET Lazdayalian
(Timestamp) v Wdaya ldaiunsoudladaundslilag

ey

wiiannguifuam (Recipient Group) : ADJ4 v

Upload

dszinmianans nuadayaninaades uazdivanlng

\enNa191dngzuLNI8 Web Application n1eli@nanis

PBRU Science Journal

Volume 23 Number 1 January — June 2026



=2

¥ ‘ﬂl o o/ 22 o =3 k3
Wndennmualdluszuy wasanndldeuiuindeya
= v v o a o =3 v
Beufanuds scuvazafiunisdniiudayaenansasly
F1udeya wianviva1eAuaT (Hash Value) §1u5uld

RINRABLAINGNABITBUBNANT uaztiuTindayagIngIx

1. Hieyalwd (File Information) 2. nansa$adugy (Hashing Result)

dolnd M3C-28_EW_2D.pdf Sanoifiu (Algorithm) SHA-256

wualrd 1.25 MB (1,310,720 Bytes) AugyDaeNas
(Document Hash)
wialwd application/pdf

AUgEUUY Base64

Fuitduinan 15/05/2025 14:35:21

dulnanlay Auayuuy Hex

(@aravitiin)

4. Usedan @ in Ledger)

Transaction ID

Document Hash (SHA-256)

© PBRU SCIENCE JOURNAL

S T 23 e 1 unsan - Aguie 2569

44 . o G 4 .

Mnaadasadlupzadnglnsnuieniay iwesessunns
v o N . o 3

IAAaLEaUNAY (Audit Trail) uaztlaariunisurd ladaya

Taadgau

3. fieyagsnssuudenivu (Blockchain Record)

TXN-20250515-143521-9F8A2D18 ®

Block Number 125,684

15/05/2025 14:35:28

0N (Status) vuinasvdenimuivuissui

(On-chain Confirmed)

msBuduuiien 12 Confirmations

Figure 5. Results of SHA-256 hash generation and blockchain record storage

Figure 5 LAANHANITATINAILET (SHA-256) LAy
o =< v [ Y [
nistunndeyaasluszuy nagangldarudlivan
NadgIEuL sruUAzAEUNITATINATLETIR
LWNaNTAEaana3 NN SHA-256 e ldduanafiafe
Aavia (Digital Fingerprint) £1%5UAI9A80UAMNYNGEY
19018N419 tgazuansnaA1uat lugtluuusig o T
Document Hash, Base64 Hash 1ay Hex Hash anniiu
o K v . ] |1
srutaztiuiindesyagsnssuacluedotnalnsonudan
1 NFRNAIMUANNIELAGINTIN (Transaction ID)
WuNELaTLAaan (Block Number) A1 Block Hash A1
Previous Hash wazdaiataan (Timestamp) tiaitianles
fayaszninauaen Lazsedfuninsaadaudaunasls
atinalilsela uanannil sruusananatlsydmnisiiuin
fagatuudanigu (Blockchain Ledger) Wialwaiunsn
A o . .

ATIRADUADIULNTEIUEIUGTNTIN (Confirmation Status)

% k7 %
u@ZﬂQWNQﬂWﬂﬂm@dﬂ@g@iﬂm@@ﬁm@q

Figure 6 LaAIRNITUALM LA BENAENANI10

o K ¥ v
szuutfunnienansasuan TnedldaruainnsnAum
WBNANTAINIWALENA1T FRO7-20251209001 994014
o o .

Reuladu 9 U Telenans Ussinnienans anue
1BNaN3 ATt IunARiLdays ST ULATLARINATIENNS
= o A £ ¥ =
lenasnnsaiuRenlanisdum nfanseazigsnves

o o R R o
NA17 1eFTY JuNTuNn wazantuzni9ldenu
X 1 = a
wanan JluaINInFenguazien1edenans
dayanisa¥1eAiuad (SHA-256) wazdayaganssuign
o = Iy = ' < | .
dunnlduuaredns nsianudeniau 14y Transaction
ID, Block Number, Block Hash La¥ Timestamp laann
U T, v s
wiaaaiu JetaainanuazaInlun1sAundaya
ARz zina1luNIINIIRABUIENATT LAY Y

ANATINTD lUNTRIIRae Lt aunaAtesdayanie

[
WNANT

PBRU Science Journal

Volume 23 Number 1 January — June 2026



sWalena1s (Document 1D)

Bo1onans (Document Title)

©

P
v
&/

PBRU SCIENCE JOURNAL

S 117 23 arfufl 1 unsas - Squnen 2569

Usztanianans (Type Document) \Fonnguiusm (Recipient Group)

FR07-20251209001 X dorona Fovua v Vowua v
Hreuiidiinan (Upload Date) Anuz (Status)
B8 & ddue 8 ovaia . O dwin
wansAum (1 s19ms) swanduaanars UssiAmsanfiue (Audit Trail)
imonans owanans vsanmonms vofdu Sudiinan o T T S
POF File
FRO7-20251209001  svadow (wwammw) - Beam  wuundadii (Form) 10 0911272025 o m AR AN BIOTIN 2o toriien
10:25:14 (Active)
twaala:

«(n»

HansASAMEY (Hashing Result)
dano3iin (Algorithm) SHA-256
Auawraaanats (Document Hash)

Fuowuuy Base64 (Base64 Hash)

Fugwuuy Hex (Hex Hash)

in Ledger

Uszian

Block Number  Timestamp Transaction 1D
134,892 09/12/2025 1025:15 TXN-20251209-10;
134891 09/12/2025 10:18:42 TXN-20251209-10
134,890 09/12/2025 10:12:09 TXN-20251209-10:

)

Document Hash (SHA-256)

2514-7F3BSETS

1842-3C6A7D21

1209-80266C34

Figure 6. Document search and retrieval interface

WmenETs (Document ID)

FRO7-20251209001

a Soyaleld
Tuitdfwan:  09/12/2025 10:25:14 hiis i

HoyagsnssuudAeniyy (Blockchain Record)

Transaction ID (TXID) TXN-20251209-102514-7F38SE19 ©
Block Hash ©
Block Number 134,892

Previous Hash
Timestamp (Block) 09/12/2025 10:25:15

anuz (Status) vufinasuionimuiisuiauud (On-chain Confirmed) ©

fuduudon (C 24¢

Previous Hash Status Confirmations
Confirmed @
25
2

SoyagInisuuioniuu (Blockchain Record)

#o10n@73 (Document Title) anafon (uwinm) - Boam Transaction 1D (TXID) TXN-20251209-102514-7F 38SE19 ['s]
USEAMENEY (Type Document) wuuwads (Form) Block Hash [}
[ PDF NP 10 Bock mber o
dairaenas (Created by) Timestamp (Block) 0911212025 102515 o}
Fufléiflnan (Uplosd Date) 09/12/2025 102514 WO (Status) Vuiinaouionimairuuiouuss (On-chain Confirmed) [©)
w0E (Status) T (Active) i don (C 24¢
Weduit (Date Range) Useumienssu (Activity Type) GENTUN Performed by)
0911212025 B A 20082025 (<] Weum v Vown - O #rir (Reset)
U iRnad e (Audit Trail Log)
iy o) Fuflunsin (Temestame) (Activity Type) Actrvty Oetate) Gl Pectormed by) Vi gy (SHA-254) Transaction 1 (TXO) Block Nurmber o (Status)
(Vorsiom)
' 091272025 102514 . i FR07.20251200001 1078 1 10 ISNIFEND 134892
@ (Document Controfler) ©
2 09/12/2025 102811 @ wRmonan (Updsted) teidowiluviode 21 " TXN-202$1209-102611-3C6AT021 134893 (%)
(Enginee)
3 09/12/2025 10.31.05 @ iw e 9 wilwyu STV ~ 12 TXN-20251209-103105-80266C 34 4894 ©
(Engineer)
‘ 0911272025 1025:22 & Aol (Suben Ao 1.2 ewoonsid - 12 TXN-20251209-103522- 1A789€11 134895 )
(Engineer)
0911272025 1040.18 oaTBonmmedi 12 12 TXN-20251200. 1040189007655 134896 ()
(usiity Manager)
6 15/06/2026 143528 & T 2
(Woldng L]
7 20082025 091244 @ W Viewed) 2 o ®

(Weldng Supervisor)

Figure 7. Document audit trail and blockchain transaction history interface

Figure 7 haneWandumsnadauilszddnng

ANMUUIIULAIANANT GINTURAATN LAZATIAADL

AanssuiiaTuiulenanmaaanis i lag D;Tlﬁ\ﬂu

’ZQ’]N’WDG]?QQ@@U{I/@Q;I‘@ NMTAFIENANT NTUR L N17ds

B13TR N19aRNF nsaaluan uaznsBenganansle

atvaziByn sruUAzuanstoyady uaznaAEiung
HA1Hun1g dsesinnianssu 1effuaedanans uas
A01Uz199eNaNsIuLAAZd291987 uaNAIN szuudl
= ¥ a o ¥ = '

danleedeyafanssuiudeyaganssnuwasedieing

LWNUABNLTU LY Transaction ID, Block Number,

PBRU Science Journal

Volume 23 Number 1 January — June 2026



Document Hash L a & Timestamp naldarnnen
neaaaauANgniasaasdayadeundsldetnalldela
uazanAaadssannisuiiladeyalae a4 fueumnyan
WINFUAINA19 T8 AT UAYUNITAILANLANAIT NIT
n3vage gl uaznsUfURANNIRIgIUIEILLEMN S
AN NTBIBNANT lAReNelLlsyAnBnn

2) uan19svidudssAnininaessruy: §ady
FUAUNNINAREUANITOUTTRITZUL A8 ATRT

Apache JMeter nMalAan1un1sniataasnis anunane

A linFaniu Inanasauisridunanaesszuy laun nns

()
. " N
B

PBRU SCIENCE JOURNAL

1% 23 21Tu7 1 wngAN — Aguieu 2569

ingszuu (Login) nnsisanadasa (About) N194ANNS
1ANA1T (Main Receive Sheet) LAZN1TA9IA4DULDNANT
(View Document) HANIINAABUNLIN s2UUNAINNT
m@uaummﬁﬂmﬁwdw 4-5 T8RN UazHdnIIAIN
Aananminiusesaz 0.00 InalA1 Throughput 1A
198.2 requests per second waAS M NINTTLULN AN
wFansanisldeuasenieluasAns lnaa1unsnsassu
nsrLALAN IS ANTsIanaNsEinsdn B anfanfuldasined

1se@ninan wazrlidanansenusaniainidalunis
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Table 1. Results of system performance testing using Apache Jmeter

Function # Samples Average (ms) Max (ms) Error (%) Throughput
Login 200 5 12 0 199.4/sec
About 200 4 6 0 200.2/sec
MainReceiveSheet 200 4 6 0 199.4/sec
View_FR07-PD-002 200 4 9 0 200.4/sec
Total 800 4 12 0 198.2/sec
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Table 2. Results of system efficiency evaluation
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FLEQT10) AU 5 AU WUI sruuiUsEAnEnn

Tnaisnag luszaunnn nadisuazi@an A9 Table 2

Efficiency Evaluation Aspect (Mean) (S.D.) Level
1. Usability Efficiency 3.95 0.39 High
2. Functional Efficiency 4.05 0.51 High
3. Security Efficiency 410 0.72 High
4. Responsiveness and Stability Efficiency 3.85 0.37 High
5. Outcome Efficiency 410 0.55 High
Overall 4.01 0.52 High
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User Acceptance Evaluation Aspect (Mean) (S.D.) Level
1. Perceived Ease of Use of the Controlled Document Recording System 3.88 0.87 High
2. Perceived Usefulness of the Controlled Document Recording System 416 0.87 High
3. Attitude Toward Using the Controlled Document Recording System 4.04 0.86 High
4. Behavioral Intention to Use the Controlled Document Recording System 415 0.82 High
Overall 4.06 0.86 High
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