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L&i néi dau
TCVN 9900-11-5:2013 hoan toan twong dwong véi IEC 60695-11-5:2004,

TCVN 9900-11-5:2013 do Ban ky thuat tiéu chudn quéc gia TCVN/TC/E4
Day va cép dién bién soan, Téng cuc Tiéu chudn Do lwdng Chét lvong dé
nghi, Bd Khoa hoc va Céng nghé céng bb.

B& TCVN 9900-11 (IEC 60695-11), Thir nghiém nguy co chdy, gbm cac
phén sau:

1) Phéan 11-2: Ngon Ira thr nghiém — Ngon Itra trgn trede 1 kW — Thiét bi,
bé tri thir nghiém xac nhan va hwdng dan

2) Phan 11-3: Ngon Itra thtr nghiém — Ngon Itka 500 W — Thiét bj va phuong
phap thlr nghiém xac nhan

3) Phan 11-4: Ngon Iira thir nghiém — Ngon Itra 50 W — Thiét bj va phuong
phap thr nghiém xac nhan

4) Phan 11-5: Ngon Itra thir nghiém — Phurong phap thir bing ngon Itra hinh
kim — Thiét bj, bd tri thir nghiém xac nhan va hwéng dan

5) Phan 11-10: Ngon Ira th(r nghiém — Phwong phap thir bing ngon Ira
50 W nam ngang va théng d&rng

6) Phan 11-11: Ngon Ira thir nghiém — Xac dinh thoéng lwong nhiét dic
treng @& mdi chay tir ngudn Itra khong tiép xac

7) Phdn 11-20: Ngon Ira th(r nghiém — Phwong phap thir bing ngon Ira
500 W

8) Phan 11-21: Ngon Itra th(r nghiém — Phuong phap thir bing ngon Ira
500 W thang dirng dbi véi vt liu polyme dang éng

9) Phan 11-40: Ngon Itra thtr nghiém — Thir nghiém xac nhan — Heéng dén
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Thtr nghiém nguy co’ chay -

Phan 11-5: Ngon Itra thtr nghiém — Phwong phap thi bang ngon
Ia hinh kim — Thiét bi, b6 tri thir nghiém xac nhan va hwéng dan
Fire hazard testing —

Part 11-5: Test flames — Needle-flame test method — Apparatus, confirmatory test
arrangement and guidance

1 Pham vi ap dung
Tiéu chuan nay quy dinh thir nghiém ngon Itra hinh kim d& mé phong anh hudng cda ngon Itra nho cé
thé 1a két qua clia didu kién sy cd, dé danh gia cac nguy co chay bang ky thuat mé phdng.

Tiéu chudn nay 4p dung cho cac thiét bi ky thuat dién, cum I&p rap, cac linh kién cla thiét bj va cling co
thé ap dung cho vét liéu cach dién rén hodc vat liéu dé chay khac.

2 Tailiéu vién dan

Cac tai liéu vién din sau day la can thiét cho viéc ap dung tiéu chudn. Déi véi cac tai liéu vién dan ghi
nam cong bd thi ap dung ban dugc néu. DGi voi cac tai liéu vién dan khdng ghi nam céng bo thi ap
dung phién ban méi nhét, bao gdm ca cac sira ddi.

ISO/IEC 13943:2000, Fire safety — Vocabulary (An toan chay — Tir vung)

ISO 4046-4:2002, Paper, board, pulps and related terms — Vocabulary — Part 4: Paper and board
grades and converted products (Gidy, bia, bot gidy va cac thuét ngd lién quan — Tir vung — Phan 4:
Gidy, bia va céc san phdm chuyén déi)

ASTM B187, Standard Specification for Copper, Bus Bar, Rod, and Shapes and General Purpose Rod,
Bar, and Shapes (Quy dinh ky thuét tiéu chuén déi voi thanh d&n béng dong va céc hinh dang cia
déng va céc thanh dan bdng dong, céc hinh dang clia déng dung cho myc dich chung)

3 Thuat ngi¥ va dinh nghia

Tiéu chudn nay ap dung cac dinh nghia néu trong ISO/IEC 13943.
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4 Mo ta chung vé thir nghiém

Canh bao T

Bién phap phong ngtra phai dugc thire hién dé bao vé sirc khde cla ngwoi thir nghiém khoi:

- rti ro chay hoac nd;

| - hit phai khéi va/hosc cac san phdm doc hai;

- chét cin doc hai.

Thir nghiém nay dwoc thyc hién dé xac dinh rdng, trong cac diéu kién xac dinh, ngon Iira thir nghiém
khong gay bét chay cac bd phan, hoac dé xac dinh rang bo phan dé chay bi mdi chay bdi ngon Itra thir
nghiém co thdi gian chay hodc mirc dd chay han ché, ma khéng chay lan bdi ngon Itra hodc phan tir
chay hodc phan tr nong do roi ra tir mau thir.

Thir nghiém nay xac dinh anh hwdng clia ngon Itra nhd 1én mau thiv, vi dy nhw c6 thé phat sinh ti cac

thanh phan khac bj bét chay va quy dinh k¥ thuat san phdm lién quan phai quy dinh thai gian dat ngon
ICra va cac tiéu chi chap nhan.

5 Mo ta thiét bj thir nghiém
5.1 Mo dot

Mo dbt dé tao ra ngon Itra thir nghiém gdm mét dng dai it nhat 35 mm c6 16 khoan 0,5 mm + 0,1 mm va
c6 dwdng kinh ngoai khdng qua 0,9 mm.

CHU THICH: Céc éng quy dinh trong tiéu chuan ISO 9626 [1)' (6ng 0,8 mm thanh binh thuéng hodic éng thanh
méng) dap (rng c4c yéu cdu trong tiéu chudn nay déi véi duong kinh trong 0,5 mm % 0,1 mm, dwéng kinh ngoai
khéng qua 0,9 mm.

Mo dét duge cip khi butan hodc propan co dd tinh khiét it nhat 95 %. Khéng dwgc c6 khong khi nap
vao éng mé dét.

5.2 Ngon lra

Véi truc clia md dét & tw thé thdng dirng, khi d6t cung cip dwoc didu chinh sao cho chiéu cao clia
ngon Ia 1a 12 mm £ 1 mm, khi nhin trong 4nh sang diju trén nén téi (xem Hinh 1a). Ngon Iia phai
dugc xac nhan bing cach st dung thiét bi va quy trinh cu thé néu trong Phu luc A. Thoi gian thi
nghiém dé tang nhiét d tir 100 °C + 2 °C dén 700 °C + 3 °C phaila 23,5s +1,0s.

' Con sb trong ngodc vubng d& cap dén thu myc tai lidu tham khdo.

6
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5.3 Tu thi/ta hat khoi trong phong thir nghiém

T thi/ta hat khéi trong phong thir nghiém phai c6 dung tich i thidu la 0,5 m®. T thir phai cho phép
quan sat dugc cac thir nghiém dang tién hanh va phai tao ra méi trwdng khéng co gié lua trong khi
khdng khi van Iuu thong binh thudng do nhiét qua mAu ther. Cac mét phia trong ctia tG thir ¢6 mau téi.

Dé an toan va thuan tién, tu thir (c6 thé dong kin hoan toan) tot nhat 1a dwoc 1&p co ciu hat, vi du nhw
quat hut dé loai bd cac san phdm chay c6 thé cé doc hai. Co chu hat, néu dwoc I&p, phai duoc tat
trong khi th& nghiém va bat ngay sau khi da thrc hién xong cac phép do thoi gian. C6 thé can van
céch ly ap suét duong.

CHU THICH: Cn dat mét tim guong trong t thir & quan sat phia sau mau thi.

5.4 Lép quy dinh

Dé danh gia kha nang chay lan, vi du bdi cac phan t& chay hoac phan tir néng dé roi ra tr mau thir,
dat bén dwdi mau thlr mot Iép vat liéu hodc cac thanh phan ma binh thwdng bao quanh hodc ndm bén
dwdi méu thr & mot khodng cach béng khodng cach giba mau thir va vat liéu hodc cac thanh phan
bao quanh khi mau thir dugc I&p nhw trong str dung binh thwong.

Néu méau thtr nghiém la moét cum Iap rap hodic mét linh kién clia thiét bj va dwgc thir nghiém riéng ré thi
mét 16p gidy lua dung dé boc phai dugc dat va tiép xuc chat ché véi bé mat phia trén cia tdm gé
phang, nhan, day téi thiéu 10 mm rdi dat cach 200 mm + 5 mm bén dwéi vi tri d&t ngon Itra hinh kim
vao mau thir, trir khi c6 yéu cau khac trong quy dinh ky thuat lién quan. Gidy lua dung dé boc nhw quy
dinh & 4.215 cla ISO 4046-4 |a loai gidy boc nhe, mém va dai co khdi lwong riéng tir 12 g/m? dén
30 g/m’.

Néu mau thi 1a thiét bi ty dirng, thi cin dit & tu thé st dung binh thwdng clia n6 bén trén tdm gé boc
gidy lya, mé rgng tdi thidu 1a 100 mm ra ngoai dé cua thiét bj theo moi hwdng.

Néu mau thir 1a thiét bj 13p trén twdng thi can dit mdu & tu thé sir dung binh thudng cta né bén trén
tdm gd boc gidy lya 200 mm + 5 mm.

C6 thé can c6 phuong tién dé cb dinh mau thir va mé dbt vao dung vi tri.
5.5 Co céu chi thi/ghi th&i gian

Co céu chi thi/ghi thoi gian phai cé dung sai khong qua 0,5 s .

6 Ma3u thir

Néu cb thé, miu thir phai I3 thiét bi hoan chinh, cum I4p rap hoc linh kién. Néu cn I4y mét phan vo
boc hodc cit mét phin thich hop dé thic hién thir nghiém thi cin cha y d& dam bao céc diéu kién thir
nghiém khdng khac dang ké& so voi cac didu kién trong si¥ dung binh thuéng vé hinh dang, diéu kién
théng gid, anh hwdng clia (rng suét nhiét va chay thanh ngon Itra c6 thé xay ra, hodic cac phan ti chay
hoac phan ttr néng dé roi ra xung quanh mau thir nghiém.
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Néu miu thir 1a mot phan thich hop cét ra tir mét khdi Ion hon thi can cha ¥ Gé dam béo trong trudng
hop cu thé nay, ngon Itra thir nghiém khdng dugc dat sai, vi du vao g& dwgc tao ra khi cat.

N&u khong thé tién hanh thir nghiém trén mét cum Iap rap hodc linh kién bén trong thiét bi thi thir
nghiém dwoc tién hanh trén mot mau thir duoc thao ra tir thiét bi.

7 Mdc khac nghiét
Gia tri wu tién clia théi gian dat ngon Itra thir nghiém (t.) nhw sau:

5s5,10s,20s,30s,60s, 120 s.
Dung sai cho tt ca cac gia tri Ia _01 s,

CHU THICH: Thoi gian dat ngon Iira thtr nghiém cén chon theo cac d4c tinh clia san phdm hoan chinh.

8 Ondinh

Néu khéng c6 quy dinh khac trong cac quy dinh k¥ thuat lién quan, mau thir nghiém, tAm gé va gidy lua
phai dwgc 6n dinh trong thdi gian khéng it hon 24 h trong khi quyén cé nhiét @ tir 15 °C dén 35 °C va
a6 am twong ddi tir 45 % dén 75 % trwére khi bat dau thir nghiém.

9 Quy trinh thir nghiém

9.1 Tw thé cia mau thir

Néu khdng cé quy dinh khac trong cac quy dinh ky thuat lién quan, méu thir dwoc bd tri & tw thé nhw
st dung binh thudng sao cho c¢6 nhiéu khd nang béat chay nhét trong qua trinh thte nghiém. Phuong
tién dé cb dinh mau thir khéng dwgc dnh hudng dén hiéu qua cia ngon Itra thir nghiém hoac lam chay
lan theo céch khac so véi cach xdy ra trong diéu kign st dung binh thudng.

9.2 Bat ngon Ira hinh kim

Ngon Itra thir nghiém dwoc dat 1én phdn bé mat cia mau thir nghiém c6 nhidu kha nang nhéat bj anh
hwéng bdi ngon Ira phét sinh tir s& dung binh thwérng hodc tir didu kién sw cb. Vi du vé cac vi tri thee
nghiém ngon Ira dwoc thé hién trén cac Hinh 1b va Hinh 1c.

Thé&i gian dat ngon Itra thir nghiém nhw dwge quy dinh trong quy dinh ky thuét lién quan.

Ngon Itra thir nghiém duwoc dat sao cho dau ngon Itra tiép xic véi bé mat cia mau thir. Ngon Iira thiy
nghiém dwoc rat ra sau mot thoi gian quy dinh.

Néu méau ther chay cac giot hodc phan tir chay trong khi d&t ngon Itra thi ¢6 thé nghiéng' mé dét mot
goc 45° so voi phwong thdng dirg dé tranh cho vat liéu chay vao éng mé dét, trong khi d6 van phai
duy tri khodng cach 8 mm + 1 mm gitra tdm cia ddu mé dét va phan con lai clia miu thir, b qua cac
dong vat liéu néng chay.
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Khi c6 yéu cu trong quy dinh ky thuat lién quan, thir nghiém duoc dat 1én nhiéu hon mot diém trén
cung mét mau thir, nhung phai chi y dé dam bdo ring sw suy giam chét lugng do cac thir nghiém
truéc d6 khong 1am anh huédng dén két qua thir nghiém can thyc hién.

9.3 S6 lwong miu thir

Néu khéng ¢6 quy dinh khac trong cac quy dinh ky thuét lién quan, thir nghiém dwgc thwe hién trén ba
mau thi.

10 Quan sat va do

Trong trwéng hop b bét chay clia mau thir va/hodc cac I6p vat liéu quy dinh va/hodc cac bd phan
xung quanh, do va ghi thdi gian chay ( t, ) trong bao cao thi nghiém.

Thoi gian chay 1a khodng thoi gian tir thei diém ngon Itra thir nghiém dwoc rat ra khdi mau thir cho dén
khi ngon Itra cudi cung tat va khéng nhin thdy néng dé clia mau thir nghigém, 1&p quy dinh va/hoac cac
b phan xung quanh.

11 Panh gia két qua thir nghiém

Néu khong c6 quy dinh khac trong cac quy dinh ky thuat lién quan, cac méu thir dwgc coi la dat thir
nghiém ngon Itra hinh kim néu dap (ng mét trong cac trwéng hop sau day:

a) khdng ¢6 ngon Itra va khong co néng dd mau thir va khéng bét chay 16p quy dinh hodc gidy lua dung
dé boc.

b) Ngon Itra hodc néng dd trén mau thir va cac bd phan xung quanh tat trong vong 30 s sau khi ngon
Iva hinh kim dwgc rat ra, tirc 1a t,< 30 s . Ngoai ra, cac bd phan xung quanh khéng bi chay hoan toan
va khéng bét chay 16p quy dinh hodc gidy lua dung dé boc.

12 Théng tin can néu trong quy dinh ky thuat lién quan
Quy dinh ky thuat lién quan phai ghi rd cac ndi dung sau:

a) didu kién dn dinh bt ky néu khac véi quy dinh tai Diéu 8;

b) s6 lvong mau thir, néu khac voi sé lwgng quy dinh tai 9.3;

c) tw thé ctia méu thtr (xem 9.1);

d) b& mat cin thir nghiém va diém dat ngon Ira (xem 9.2 );

e) 16p quy dinh can str dung dé danh gia anh hudng ciia phén tir chay hodc phan tir nong do roi ra tir
mau thir (xem 5.4);

f) mic khdc nghiét:
- thoi gian dat ngon Iiva ther nghiém (t, ) (xem Diéu 7)

g) cac yéu cau néu khac véi Digu 10 va Diéu 11:
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- thai gian chay va mirc 3o chay cho phép, c6 tinh dén thiét ké va b tri cac by phan khac nhau, vé boc
va tAm chan bén trong thiét bi;

- c4c tiéu chi dwoc quy dinh da du dé kidm tra sy phi hop véi cac yéu cAu vé an toan chua hay cin bd
sung thém cac tiéu chi khac.

13 Bao cao thi nghiém

Bao cao thir nghiém phai bao gém cac thdng tin sau:

a) loai va mé ta mau thir (xem Diéu 6);

b) phwong phéap chuén bj (xem Diéu 6);

¢) &n dinh méu thir (xem Diéu 8);

d) sb lwgng méu thir (xem 9.3);

e) do khéc nghiét:

- théi gian dat ngon Itra th(r nghiém (t,) (xem Diéu 7 va Diéu 12)
f) b& mat thir nghiém va diém dat ngon Itra hinh kim (xem 9.2);

g) I&p quy dinh dwoc st dung dé danh gia anh hwdng ctia phan tl chay hodc phan ti¥ néng dd roi ra
tr mau thz (xem 5.4);

h) ngon Itra th(r nghiém cé dwoc dat tai nhiéu hon mot diém trén ciing mdt mau thér nghiém hay khong
(xem 9.2); va

i) két qua thr nghiém (xem BDiéu 10 va Diéu 11).

10
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Kich thutc tinh bdng milimét

1121

Bén ngoai @ 0,9 max
L6 khoan @ 0,5 £ 0,1

| S

_,_%_ Nguén cung cép khi dét

Hinh 1a - Piéu chinh ngon Ira

M3u thir Mau ther

r'*-a.___..,_‘__ [T ~——

51

— - f—

45°

Hinh 1 b = Vi tri thir nghiém (vi du) Hinh 1c¢ — Vi tri thir nghiém (vi du)

Hinh 1 — Mé dét hinh kim
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Phu luc A
(quy dinh)

B6 tri thir nghiém xac nhan

A.1 Kiém tra xac nhan ngon Itra thir nghiém — Nguyén ly

Thei gian dé nhiét dd clia khéi déng, nhw thé hién trén Hinh A.1, ting tir 100 °C + 2 °C dén 700 °C +
3°C phaila 23,5 s + 1,0 s khi st dung b tri thtr nghiém xac nhan ngon Ira nhw Hinh A.2.

CHU THICH: Théng tin co ban chi tiét dé kiém tra xac nhan ngon Iira thir nghiém theo TCVN 9900-11-40 (IEC
60695-11-40) [2).

A.2 Thiét bi thir nghiém

A2.1 Mo dét

Mb dét phai phi hop véi 5.1.

A.2.2 Van diéu khién

Yéu cau c6 van diéu khién dé dat lwu lwgng khi dét.

A.2.3 Khéidéng

V4t ligu khdi déng dwoc quy dinh 1a: Cu- ETP UNS C 11 000 (xem ASTM - B1 87). Buéng kinh cta khéi
ddng phai la 4 mm 0,01 mm v&i khéi lvgng 0,58 g + 0,01 g & trang thai d3 gia cong va danh béng
hoan chinh nhung chwa dwgce khoan 18, xem Hinh A.1.

A.2.4 Nhiét ngiu
Nhiét ngau loai ddy manh, cé boc kiéu K (NiCr/NiAl ) c¢6 dwong kinh vo boc ngoai 1a 0,5 mm.

Phuong phép wu tién dé lam chat nhiét ngéu vao khéi ddng trrérc tién 1a dam bao ring nhiét ngiu
duoc cdm vao toan b chiu sau clia 15 va sau do ép ddng xung quanh nhiét ngiu nhw thé hién trén
Hinh A.2.

A.2,5 Co céu chi thi/ghi nhiét dé/thdi gian

Céc co cu nay phai thich hop dé do thoi gian khéi ddng dugc gia nhiét tir 100 °C + 2 °C dén 700 °C
3 °C v&i dd khéng dam bao do vé thei gian 1a 0,1 s. Co cAu chi thi/ghi thei gian ¢6 dung sai khong vot
qua 0,5 s.

12
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A.3 Quy trinh

Vi du vé dudng do thich hgp dé diéu chinh chiéu cao ngon Itra dwgc cho trén Hinh A.3. Co ciu cb
dinh phai c6 két ciu sao cho co cdu nay khong twa vao dau phia ngon Ira ctia éng md dét ciing nhu
khéng can tré géc clia ngon Ira mo dbt.

—  Thiét Iap bb tri thir nghiém xac nhan theo Hinh A.2 trong méi trudng khéng cb gi6 lua, ddm béo cac
méi ndi khéng bi ré ri khi dbt.

~  Tam thoi rat mo dét ra xa khéi déng & dam bao ngon I(ra khéng anh hudng 1én khéi déng trong
qua trinh diéu chinh so bd luu lwong khi d6t.

- Mai chay va diéu chinh lwu Iwgng khi dét dé tao ra chiéu cao ngon Itra 1a 12 mm + 1 mm khi quan
sat & anh sang dju trén nén téi.

CHU THICH 1: Trong trudng hp co nghi nger, cin sir dung db roi 20 lux.

- Che trong it nhét 5 min dé cac diéu kién clia md dét can béing va sau dé diéu chinh chiéu cao ngon
ICra, néu can.

- Véi cac co céu chi thi/ghi nhiét do/thoi gian lam viéc, dt mé dét trd lai vi tri bén dwoi khéi déng.

- Thyec hién ba lan xac dinh thoi gian dé nhiét do ctia khéi ddng tang tir 100 °C + 2 °C dén 700 °C +
3 °C. Dé khdi ddng ngudi ty nhién trong khong khi vé nhiét do thap hon 50 °C gitra cac lan xac dinh.

CHU THICH 2: O nhiét d trén 700 °C, nhiét ngau c6 thé dé& dang bj hdng, do d6, nén Iy md dét ra ngay sau khi
dat 700 °C.

— Néu khéi ddng chura duoc st dung treée do thi tién hanh viéc xac dinh so bd dé én dinh bé mat
khéi déng. Khong str dung két qua nay.

- Két qua la thoi gian trung binh, tinh bing giay.
- Ngon Itra dugc xac nhan néu két qua nam trong khoang 23,5s + 1,0 s.

- Ngon Ira phai dwrgc xac nhan theo Phu luc A nay méi khi thay ddi hoac thay thé ngudn khi dbt.
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LS khoan 0.5 mm dé&
Iap khit nhiét ngau

e B
1.00 £ 0,02
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_r _/'7
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!
!
i
!
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|
i
|
|
|
!
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[ —— 1

a5
_ _1._\
—
Xép xi 1 - dwoc gia cong dé

dat khéi lwgng chinh xac
L .

Kich thuéc tinh bang milimét

400005 |

|

6.00 £ 0,03

L

| ____L !

,—

;/

T

4002001 __I

Khéi ddng dwoc danh bong toan bd

Vit ligu: Ddng dién phan Cu- ETP UNS C 11 000 (xem ASTM - B187)

Khéi legng: 0,58 g + 0,01 g treére khi khoan 18.
Néu khéng cé quy dinh khac, dung sai kich thudc thing: + 0,1;
Néu khéng c6 quy dinh khac, dung sai kich thuéc gbc: = 30,

Hinh A.1 - Khéi déng
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Kich thuére tinh bang milimeét

Diém treo

’
@ i

|
Thiét bi do nhiét 4o !

240
e ,,\\
/ D 1
68,0405
H i
g
Ong md aét

Sau khi chéc chén ring nhiét ngdu dwoc cdm vao toan
bé chiéu sau cla 18, déng duoc ép xung quanh nhiét
ngéu dé git nhwng khéng lam héng nhiét ngau

Phuong phép trec khéi ddng phai sao cho khéi déng vé co ban Ia duy tri dang vi tri trong khi thir nghigém.

Hinh A.2 - B tri thir nghiém xac nhan
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Khéi kep chudn, dugc lap dat cach
xa d4u ngon Itra cua éng

S e
%_/

-]
_-r'—--

Ong md ddt

Néu khang c6 quy dinh khac, dung sai kich thuéc thing: £ 0,1;
Néu khdng ¢é quy dinh khac, dung sai kich thuéc géc: + 5°.

o

Kich thuérc tinh bang milimét

"Tam kim loai méng

Hinh A.3 — Dw&ng do chiéu cao ngon Itra
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Phu luc B
(tham kh&o)

Nha ché tao va nha cung cép thiét bj

Danh muc cép nhéat cac nha ché tao va nha cung cép thiét bj do thw ky ban ky thuét 89 cua IEC gilr.
Dia chi nay co thé tim trén website IEC: http://www.iec.ch
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Thw muc tai liéu tham khao

[1]1SO 9626:1991, Stainless steel needle tubing for the manufacture of medical devices (Ong hinh kim
béng thép khéng gi ding dé ché tao thiét bj y té)

[2] TCVN 9900-11-40:2013 (IEC 60695-11-40:2002), Fire hazard testing - Part 11-40: Test flames -
Confirmatory tests - Guidance (Thir nghiém nguy co chay — Phén 11-40: Ngon Itra thi¥ nghiém — Thir
nghiém xac nhén — Hudéng dan)
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