UINTFIUNAANUINYAFINNTTH

ZIN
N%

THAI INDUSTRIAL STANDARD

O uan. 1222-2560

NS2ANUSNYNAYVU
LAMINATED SAFETY GLASS

A11INUNINTFIUREANUNATINNTTU

ﬂﬁgﬁﬂi’lﬂi}lﬁﬁ’]ﬁﬂﬁiﬂ CS 81.040.20 ISBN 978-616-346-397-5






UIATFIUNAANUIIAFINNTTY
N32ANUIAYNAIBVU

uan. 1222-2560

A1UNUNINTFIURANNUINYATINNTTH
NITNIWYATINNTIU auuwszim‘ﬁ 6 NIINNA 10400
InsAwyi 0 2202 3300

Usznidlusngfiaangunen atuusznmauasuiily @y 134 aaudAy 295
YU 29 woAdnneu WnsANI1Y 2560



AZHINYINTINUINTFIU

Usesu
weiwue SnANaY

N33UNTT

HYIEAENT19158 935U LATYTUAS
JOIMANTINTE avietl aamnIn
Weatly MeaIius
WLgNS Aaedlin
wensma Uiadud
wanlasan M
UNNUAITIN ANIUTENIBIIAEA
Welsng Laﬂuzyzng‘é
HYI8AEnI1a158 ASSUT  LRuuASIARA
WeAind aeaug

NIFUNTIHASLAVIUNIT
UMENTIANSE NANUY QUIE)

e>2p

Y 1

NIIUNTILASHVIYLAVIUNIT

v 9

Wensiud daseasena

AINIZIUNTSAN

AMENGNUAWINTDULALIFR)
I IFUNALLLAENTEIDUNETUYS

avananUilnagy Tunssususygudun
gunAmdmnssuanuwisUsswalng Tunssususigudun
drinnuaANenITUNISANATEIRUSINA

USH M3peududansd resd 911n

U3EW Nszantngownd 9in (s

U39 Ine-wesifu awhidead nada S1in

U3em fdua lauousnana 11n

an U U

AMPINTANAIENT AMEINGIAIENT JHIBNTAIUNINE Y
dinnuAsFIUNER U RaIMNTIY

AN LA INABULAY 7R
UMINRNALULAENTEIBUNAITUYS

AMENGNIUAWINTBULALIFR)
I IFUALLLAENTEIDUNATUYS

(2)



wesgIukandasigaarnssunszantisdeviatatu lausenaldasasnidumnasgundndusigaamnssunszan

dwiue1ens : nssanfisdevianetu wen. 1222-2537 Tuswiaanuuny adudsenenaly u 111 noui 78 9
Tui 29 fugngu WsANTIY 2537 Uaswn luAsa 1 MULNAsgIUEYN wen. 1222-2539 Tuswiauune ady
Usgnemal tau 113 mawd 49 9 Fui 18 Tquieu WisAnsy 2539

soulaiansawiumssulgslutianuivads wnzaudiumealulaglulagiu fsldudluusulsslaesnian

WATFIUAL Uaevunanesg Uil

UINTFIUNEA AU gRaIMNTTUL IAVNVURINAIUTINTBAIUNITAINUANIATFIUTENINETNUNINTFIY

HAnSuggaINITUAUAMNENEINUAILIAGaLwaETaR UNINEIeLNAlLlagNTZI0UNAITUYST A

TA3INSHAILINIATFIULN B8N IZAUNAR T gnaMNITUNAUEAAMNTSUMENKAZ gRa N TsUWD T3

(Andaunszan) Yaudseunas 2556

WnsgIundniurigeavnssuiiusynsy nszan Usznausie

ausn.

dwn.

dwn.

aan.

dwn.

duwn.

aan.

dwn.

awn.

uan.

dwn.

duwn.

54-2558
880-2547
965-2560
1222-2560
1231-2558
1344-2541
1345-2558
1732-2558
2203-2558
2672-2558
2736-2559

2737-2559

NIZINUNY
nszanlwanla
nszanWULULs
nsvanisAovanodu
NYANRUIU
nszanlnandnaias
NITANUHUARALES
N5¥ANLN
nsranalnang
NITANALVOULES
nszanUasssdnnuieus (low thermal emissivity glass)

nszanouldesnenusau (heat-strengthened glass)

VI Y y A e
WnsgIunERduigeavnssul nmvusdulagldienasdeluidunuinig

ISO 12543-1:2011 Laminated glass and laminated safety glass

Part 1: Definitions and description of component parts

ISO 12543-2:2011 Laminated glass and laminated safety glass

Part 2: Laminated safety glass

ISO 12543-3:2011 Laminated glass and laminated safety glass

Part 3: Laminated glass

ISO 12543-4:2011 Laminated glass and laminated safety glass

Part 4: Test methods for durability
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ISO 12543-5:2011 Laminated glass and laminated safety glass

Part 5: Dimensions and edge finishing

ISO 12543-6:2011 Laminated glass and laminated safety glass
Part 6: Appearance
ISO 29584:2012 Glass in building -- Pendulum impact testing and classification

of safety glass for use in buildings
JIS R 3205-2005 Laminated glass
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devaaeunude 9.5 anuldufeidediiiu 0.5 % wazanuldsmdusaslsiiu 0.3%
AUNULED (resistance to light)
dlenaaoumute 9.6 ud dadhisvideyuih liifaveseania uaznsdesivosuasanasialiiy
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AUNULIINTZWNA (impact resistance)
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oonlathe ustunszanfiusndeslivanssauiiutandunans
miﬂimwﬂéjwq\‘mizl,wm (penetration resistance) (LQ‘W’]%ﬂﬁzﬁmﬁ'ﬁﬁawma%uﬂizmmLL&JUL%EJU
vl 1)
Fovaaauniudo 9.9 ud: nsrandesliunnaungaiia 2 du videdmegi 2 4u Yuinvesosand
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@ w1 Duun

(5)  wagws (Juilansy

(6) Aoy Vil vizesiaiuiivh

(1) Befhwielssnuiivh videledosmnensiiaamgi oy

(8)  UsywnAanii
Tunsanlgn AU semAnY fa9lAUNIgASIN UM B IMeRA MU lIT19AUY

8. NISUNAIDYIHAZLNUNANTU

8.1 nistndegsnazinadeaauliduluamunianuan n

9. N1INAEIU

9.1 U
9.1.1  AUNU
9.1.1.1 ip3edile
llaswesfidninuaziden 0.01 mm
9.1.1.2 vndeu
fnpumuveanszandieesigadinsEninadunLesfud LAY LagiaaInvey
Usganad 15 mm 993 4 ANLRUS
9.1.13  FeuALedsauiwIveInszansiogssazuiy Wuladwes (mm)
9.1.2  ANUATNLATAIINETY
9121 p3esile
ARULASTIRAIAZIEER 1 mm
9.1.2.2 T5vegeU
fmmma”mLLazmw&mnﬂéfmmmm'gﬁmmu LAYUIIINVDUNILINFIBL19UTEU Y
50 mm
9.123  sieuARAIANNN NIazANEITeInsTaniet ez sy WHuliadwuns (mm)
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) aa =
AauATAANLAZIEEA 1 mm
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TapugIveduNKENYRINTEINFIg 1N LY IneTnannyunszandiegesnuniisludn
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a a

9.133  FIUAIAMNUANANTBIANNEIEUMLEIUNTAmnTign Wulladues (mm)
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ATV IEUN eI

ﬂ’J'llJEJ']'!‘?J@\?LﬁUWLLW@;IM

UM 1 N13IAAINE1IVBUFUNUE 3L
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9.2 wesena Fwlanvaey seednilidugasadungy seadwmiiluduniedulusdelioiu soy
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v @ [ a

gdnidusueiluilonszan 588511 WeseniavsoRuinsznIenszaniuianAunaiy a

'
LY [y o

uwanUaeuiiiRnsssrinunszandutandunay sessunaziiseslussnitansyaniuTandunans seus
uazsosdntiu uazdmiiveu
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9211 usHiAmanTiTamarBen 0.5 mm
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1 000 X UUTZUIUIBINTLANVIAEDU
922 Tevaaeu
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(@, + a,)/2 x 100 %39
G
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o
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sUil 8 m3iannalAsdmiuliauuady
(€0 9.5.2.2.(2))
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9.6.3 JoVAEDU
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Ay videlalldseyfianenisléou Tivnaeuisaesiuvestunaaey
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A
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dlo a fe Ansdesiuvesamedunadeuneususasansilileian lufeuay
B o Ansdesriveamasiunageundniunadansihlowanud luferas
9635 myfilatunnany udmenuna nidifitunageurainnizanyssnmiietiu aArumu
Wi wazlinnsseyfiavanisldnu anunsasisnunanageuisaiuiela
9.7  AaMuUAUTOU
9.7.1  MSMSHUMIDENS
finshegnadutunagourunauszani 300 mm X 300 mm wiuaz 1 3u lunsdvesnszanisde
pangduiiviadensranimues vdenseaniisfovarstulssinnudulds oo duiu
NAFOU
9.7.2 Toveaeu
witunaaeuluwuAdlRImuuUszam 3 min Tunite e Sgumgissana 65 °C aniu
dhetunarouesTInEmLt e wulszan 2 h vdeudtunameulunufdluniiotiu
2 h Tasthilgamgfivszana 97 - 100 °C wdwnsafifatunadey
9.8  AIUNUNITNTENN
98.1 ipdesile
98.1.1 guUnsaildesgnivdnnasliinnog1edaszanaiageiiinun
9812 lasundngudmdsudnia vuim 600 mm 2 nseu Taesuansvedlassdatugiu uaziuuy
vaalasadase
9.8.13 gnwaniuseuIUIAduRUAUgNaN 63.5 mm wagliliinasiu 1 040 ¢
9.82  MIMILNFIDEN
\Ausheeelifigamadl 25 = 2-°C uegsties 4 h newlunaaey
9.8.3 I5vAdeU
9831 ldfhodsadlulunseuminiisans lnedinsousnsiifinanands 50 IRHD n¥13 15 mm s 3
mm sessenifaegeiunseumdniass (g3ui 9)
9832 l¥aunsaivdesgnininnay Bagninannaulilgiaaswesgnindnnauieaindiegna 1 200
mm widdeslimnasnssunnuinanielued 25 mm 9ngaRnanszandiegng 1 ass
9.8.3.3  A3RNNAMIVELN WAITIBNUIINTLINAIDENUANUTB LY
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B 610

- 00 g nIoUUU
57 .
L% ‘ UNUE =
N3NV . -
| UHWEY A1
#ham 10 | NIOUENS 3
v
AN = 2
P 660 R
1 @ a a
MUY ULAALUANS
E‘Uﬁ 9 Iﬂi\‘lLﬂﬁﬂia\i%"uﬂigﬂﬂﬁgadqxﬁéqﬂ%’UﬂquﬂﬁaUﬂ'J']ll‘Vluﬂ']iﬂigLLVlﬂ
(%9 9.8.3.1)

9.9 ATTUNULINNTSUNNNSH

9.9.1
9.9.1.1

9.9.1.2

A A
LATDNUD

lasanaaeu (93Ul 10 wazgufl 11) vdewmanlassasiesguignivuaanuniisliddesndn
100 mm msUszneurilaeiBiwennsedamendedlilunsevamasuyuainniouguidn

o & ' ) = <3 v Y N a o S () ' ' =t 4
fuiuegeiuas Ingfiwdnlassaisguimeniivunniediu muazduegrtlastrmislinsey
agluluIng

=2 Y 1 = [ = = v o v Y A v A a v
nseulnnszandiegne (g3ui 11) Wunsevdmasu 2 du iieldviatanauivusay 14

9
¥

AnsuUseiukazdnnszandag 19l iR UUNTBUAINEN SAUNTAUNG 4 AU NIAUNLNLAY
v v LY 1 = 1 d'd < v 1
AUVRIVDIFIDENN HUHUE19NHAIULTY 50HRD 1319 20 mm wW1 10 mm 5898g
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#gn 914 N
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v m"'wqm 524
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é Fushoens \ .
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et
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1524
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NULUULIALUANS
gﬂﬁ 10 ﬂ'ﬁ‘VlﬂﬁaUﬂ')qﬂquLLi\iﬂizLLWﬂﬁ?ﬂq@ﬂigLL'Vlﬂ
(9 9.9.1 79 9.9.1.1 wazdo 9.9.3)
TasuASevagey
l = ¥
TAsuATemaday
x
NIOUNAABY
E nsaudavieely E
g Fushegns N )
1 MK
v wHug19nIeUsEaNa 10 813UsEa 20 g,
nsoedavivaglil
ANUNI90IMI0E1N - 19 &
" h shign 50

1 I a a
PUILUULARLUA S

sUil 11 nsauBadaeng
(99 9.9.1.1 uazde 9.9.1.2)
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99.1.3

QensEunn visneusuvisifauvun 1.5 mm uuszneulilidnvazuazvunadsguil 12
paoaduruguinandlutfwessilsinounumanvieindedsiiutiundedmsudauin
uazhugs nguiingvevitenisdmivuvau nasniasuusnlassevliusmeaunlu
wesnaaduuinning 12 mm v 0.15 mm melugeussgsinnziunndusihugudnans
Uszaad 2.5 mm Wilauaa (45 + 0.1) g
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wnumanfserdunsvendomanse iutundyiwuudl
audtuRniuuriadiingen welddmsunuiu

wonuwulddmSuiileimasuing

P A A P ¢
EYINHLNAYT Laumu@uaﬂmq 9.5

330+ 13

Uszanu 250

»
»

76+ 25

- A
utundenuuuiiviag

wnulaveaundsivun 4.8+ 1.6

65

EED

309
\

1 A o [ <
VYRINBANNIUNLLUU 16
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Y
A
—
\O
(@)

A
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o 1 [~4 a a
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JUN 12 SNUULasIUINYIQINTEUNN
(19 9.9.1.3)
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9.9.2 NsWSENRBEY
Ausegnelifgaumall (25 + 2) °C wudszana 4 h fewthlunagey
9.9.3 7ovasdeu (93U 10)

9.9.3.1

99.3.2

9.9.3.3

9.9.3.4

A
aa o U 1

Usgnaufmegainiunsevdadiegsliuiu Tunsaiitunszanvesitegimunliwiniulvien
nszanduUsznuAunsauBafeesdunun Miliiolvinszanuisiutundudigenszunn
uiBanseudadeesiulasuniomaaaulasisivnzay Tnglidrutesiigaueaganszunn
furnuetdaszeglunuinsifugninatsesiiedns visluuinaseuninalsessed
aelusaillaiiiy 50 mm waginsanEvesiiegslaiiiy 13 mm
Jngenszunnleglusumisiiianugsnisannszunn 300 mm  auiifvualumsned 6
UagauInNszunniiog19neuIareafiduied LaInTIaN1TLANNEAURIAInE1e 616081
uanvizaia 2 9u TinmadourInvestosunn

frsegnalaiunnngzaiis 2 $u Tnaaeaudiniude 9.9.3.2 Tguitir1ugeuasnsnnnszumn
pudFUAIgITasNIIANNIEINRTITIMuAluAS1eT 6 dadaegnaunnnggita 2 du lnga
YIAAOU UALATINIUINTBTOANTIA LI TVl REuAnTEaY 2 du
dnszaniifutagiiegraunnifissduien Inszunniegeiiszduarugeveaanisnn
nazunniAudnads egeinsumnneaifissiuior Ssfiunnugeesnmsnnnazunniu

Auasluddudnly

A15797 6 AINFIVBINMIANNITLUNNANNAIRTUATIVBINTURRERINTZUNN
(U9 9.9.3.3)
mhoduiladiung

ARUATIvRINTURRYES
N3TUNN

1 2 3 4 5 6 7 8 9 10

ANGIVBINIIANATELNA | 300 | 380 | 480 | 610 | 770 | 960 | 1200 | 1510 | 1900 | 2300
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ANANUN 1.
NSTNAIDELATLN U AN EY
(19 8.1)
N1 qu lufidmneds nsvandsfonanetulssinn oin wazanuunieaty vilasnssuisieadiu fiv
visedweuviatevslusseznaieaiu
n2  mstndetanazinamdndy IMiuluauununistndegefimnundeld wieoraldununisdn
Fregeduiifisuiiumdmnisiusnudisunly
n2.1  nstndegisasnissausudmsunsnageusg Sneaziily waziedemneuazaain
n2.1.1 TindeelaeiSduaniudeniu suduuiidmuslumsed n.l
1212 swudedniildidulunute 4. 40 5.1 uazde 7. luusazsonisseddifuarsiuiui
pousuiitmualunsedl n.1 Swsdeinszanissenarsduiuiuiilumunusiddme

AN5199 N.1 BRUNISTNAIBEINEINSUNISNAFDUVUIN aNWwZNU HaZiASMUNYLALRAN

(V9 n.2.1)
VUINTUY VUINAIBENS ivduiuigensu
WU A
< 250 2 0
251 §i1 500 8 1
> 501 13 2

n22 mM3nfeg1auasnIseesUdIMSUNIINAZOUNISIMAR YA waza11ulAY (laniznTEan
Jsfvanstulssinmusuiien)
n221 Wdnsegilagitduannszanisfonareduiiiulunmnusidimusludosmun dnwaus
U LATLAZIMLNBLATRANNLAY S 3 LY
n222 fedrmaudusonduluaude 5.2 uasde 5.3 Frzdednsvanisfevarsdugududuly
AN ATTIFAUA
N1.2.3  N15UNA081NULAZNITYDNTUFINSUNITNAADUAITUNULEN
n231 lidegndiiduluaumnaeimmusludosunn uasdnvazinll @e n.2.1) ud Faduu
NAgOU IUIAUTZUI 300 mm X 300 mm U 2 WHU
Tunsdinszandsfenanetuiivindonszanmued ienszandsfonanetulsvanunulis
Tiivinshogsszanisfonaneduiunszanuduiou Tagldan anumun wognssuiBifet
YUIAUTZAE 300 mm X 300 mm 31U 2 WHU
n232 Sunusedrmnududenduluaude 5.4 Tasfodnsranisfevarstusutiuduluni
Wnaueifiraun
N.2.4  NISTNAIDYNNLAENITYRNSUAINSUNITNAZDUAMNNUAINSOU
1241 lhseduiidulumunasisivusluiEeanismasuvesiy wazaulas (Fe n.2.2) uda
Faduzunadey vunUszanas 300 mm X 300 mm §119U 2
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Tunsdinszanfisfovaneduiivindensyanimuded uionszanisfovarsduussinnuiulds
Tovinshogsszanisfovanetudiunszanuduou Tagldan A wagnssuiBifei
YAUTELNAY 300 mm X 300 mm MU 2 WKLY

n242 Suiudegmnuiudendulunude 5.5 Fazioiinssanisfonareduiuduiuluna
Ui

n.25  M3indleg1akarn1sEauIUdMIUNINAGBUAINNUNITATEUNA

n251 liidedunszandediensyanisfonareduiunszannszanuindousudmaoudna
yuaduazUszann 610 mm lngldian anumun waznssiBifentu S1uau 12 wiu ileld
nAEBUTIUIL 6 Wiy wazdrsedliiitennaoulmidnau 6 wiy

n252 fedrmnuiudendulunute 5.6 Swsiedinszandsfenaredusududuluamnaseii
fvun mndegrmageuyansnusulauiuniuanuasitunssanfiuanrgaiisauiutan
Aunans Linganagdeunaziidognsgadisoninisageulvd mindsinaunnvosudy
freg1e uardunszaniunnrgeinuiiutandunaisdn asdenszanisfonanstusuty
Lifulumannasifimue

N.2.6  NITNAIDEIALNITEONSUAMTUNTNAFBUAIIUNUNIINTEUNNALYINTEUNN

n26.1 liisedunszaniedienszantsfonaredufunszanuinFousudmasuiiug aun
Uszanad 864 mm X 1 930 mm gl dn aruvun uaznssudtiiediu 91w 3 uky

n262 esnmnuiudendulunude 5.7 Fasieinszanisfenaredusududulummnaeid
AU

N3 nauidingy
fhegnanszandsfovatstusoadulunude n.2.1.2 4o n.2.2.2 40 n.2.32 40 n.2.4.2 40 n.2.5.2
uaedo n.2.6.2 nnde Fnsiednwandsfovareduiuiudulumumnnssunde Susignavnssuil
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AMANUIN N.

msAuraAInudesiuasitsmaadiuld (visible light transmittance) wagan
ﬁ’uﬂizﬁwémw%’au%’ﬂﬁmﬁﬁé (solar heat gain coefficient, SHGC)
(Touuzin)
(99 9.6.3.1 Uazle 9.6.3.4)
Tnegsdeanisammunliluanss e 1ISO 9050:2003 Glass in buildings — Determination of light

transmittance, solar direct transmittance, total solar energy transmittance, ultraviolet transmittance

and related ¢lazing factors

AIANEDIN UL IsIBATULA (Visible light transmittance, Tp,) Audadlavanauns (n.1)

e T)D AV (M)A

T. = (n.1)
T XiLEm Dav (DA
Weo 7(A1)  Ae Aewdesiuuaianueaau (4) 1o 9 lurienaugninausiaued 380 nm A
780 nm NialannipIesalalnsInladne SN snauTINwaRnAI e MY
D, Aa ANIINTEINBVRIRAINARIINWMEIN I TALAIUTERAYY D65
V(A) fe einsnevausivedsemveuyedaotaiiuaiuld
&

AA A BNANBTIARY
Tunsanaeuaunis (n.1) Wlden D,V (A)AA Arwualiluaisien n.l

21-



uan. 1222-2560

A1919% n.1 A1 D,V (A)AZ fldUsznaunmsatudnual T,

A (nm) D,V (A)AA A (nm) D,V (A)AA
380 0 590 0.063 306
390 0.000 005 600 0.053 542
400 0.000 03 610 0.042 491
410 0.000 103 620 0.031 502
420 0.000 352 630 0.020 812
430 0.000 948 640 0.013 81
440 0.002 274 650 0.008 07
450 0.004 192 660 0.004 612
460 0.006 663 670 0.002 485
470 0.009 85 680 0.001 255
480 0.015 189 690 0.000 536
490 0.021 336 700 0.000 276
500 0.033 491 710 0.000 146
510 0.053 93 720 0.000 057
520 0.070 523 730 0.000 035
530 0.087 99 740 0.000 021
540 0.094 427 750 0.000 008
550 0.098 077 760 0.000 001
560 0.094 306 770 0
570 0.086 891 780 0
580 0.078 994
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