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Ïîäòâåðæäåíèå ñîîòâåòñòâèÿ ïàðàìåòðîâ ïåðåíîñ-

íûõ îãíåòóøèòåëåé ïðåäóñìîòðåíî â ôîðìå îãíåâûõ

èñïûòàíèé äëÿ ïðîâåðêè îãíåòóøàùåé ñïîñîáíîñòè

(ÃÎÑÒ Ð 51057–2001, ïðèë. Â) è èñïûòàíèé íà íà-

äåæíîñòü (ÃÎÑÒ Ð 51057–2001, ï. 9.37).

Èñïûòàíèÿ íà íàäåæíîñòü, ïðåäóñìàòðèâàþùèå

îïðåäåëåíèå äëèíû ñòðóè, âðåìåíè èñòå÷åíèÿ è îñòà-

òî÷íîé ìàññû ïîðîøêà, ïðîâîäÿò íà 32 ïðîèçâîëü-

íî îòîáðàííûõ èç ïàðòèè îãíåòóøèòåëÿõ. Ïðè ýòîì

ïðèåìî÷íîå ÷èñëî îòêàçîâ äîëæíî áûòü ðàâíî íóëþ

(ÃÎÑÒ Ð 51057).

Â ñâîþ î÷åðåäü, îãíåòóøàùóþ ñïîñîáíîñòü îïðå-

äåëÿþò îãíåâûìè èñïûòàíèÿìè, ïî ðåçóëüòàòàì êî-

òîðûõ òèï îãíåòóøèòåëåé ñ÷èòàþò âûäåðæàâøèì

èñïûòàíèÿ, åñëè ìîäåëüíûé î÷àã ïîæàðà (ÌÎÏ) çà-

äàííîãî êëàññà è ðàíãà (ÃÎÑÒ Ð 51057) ïîòóøåí äâó-

ìÿ èç òðåõ îãíåòóøèòåëåé. Òàêîé ïîäõîä ê îáúåìó

âûáîðêè òðåáóåò äîïîëíèòåëüíûõ èññëåäîâàíèé,

÷òî ïîäòâåðæäåíî ðåçóëüòàòàìè ïðîâåäåííûõ íàìè

ýêñïåðèìåíòîâ íà 24 îãíåòóøèòåëÿõ ÎÏ-1 (ïî 6 åä.

â ÷åòûðåõ ïàðòèÿõ) ðàçíûõ ïðîèçâîäèòåëåé. Èç íèõ

çíà÷èòåëüíàÿ ÷àñòü (10 îãíåòóøèòåëåé) íå ñìîãëè

ïîòóøèòü çàÿâëåííûå ÌÎÏ.

Â ñîîòâåòñòâèè ñî ñò. 105 Òåõíè÷åñêîãî ðåãëà-

ìåíòà î òðåáîâàíèÿõ ïîæàðíîé áåçîïàñíîñòè [1] îã-

íåòóøèòåëè äîëæíû îáåñïå÷èâàòü òóøåíèå ïîæàðà

îäíèì ÷åëîâåêîì íà ïëîùàäè, óêàçàííîé â òåõíè÷å-

ñêîé äîêóìåíòàöèè îðãàíèçàöèè-èçãîòîâèòåëÿ, ò. å.

ðàíã ìîäåëüíîãî î÷àãà ïîæàðà (ïëîùàäü ïîæàðà) —

îñíîâíàÿ õàðàêòåðèñòèêà, ïî êîòîðîé îöåíèâàåòñÿ êà-

÷åñòâî îãíåòóøèòåëÿ. Ñîãëàñíî ïï. 2 è 3 ñò. 105 [1]

äðóãèå õàðàêòåðèñòèêè ÿâëÿþòñÿ äîïîëíèòåëüíûìè,

îáåñïå÷èâàþùèìè îãíåòóøàùèé ýôôåêò. Â ñâÿçè ñ

ýòèì ïîëîæåíèå ÃÎÑÒ Ð 51057 î òîì, ÷òî íåóäà÷-

íûé îïûò ïî òóøåíèþ ìîäåëüíîãî î÷àãà íå ÿâëÿåò-

ñÿ îòêàçîì îãíåòóøèòåëÿ, ïðîòèâîðå÷èò òðåáîâàíè-

ÿì [1]. Îäíàêî ïî äåéñòâóþùåìó çàêîíîäàòåëüñòâó

íîðìû ñòàíäàðòîâ íå äîëæíû ïðîòèâîðå÷èòü òðåáî-

âàíèÿì ôåäåðàëüíûõ çàêîíîâ.

Ïðèâåäåííûå äàííûå ñâèäåòåëüñòâóþò, ÷òî îáú-

åìû âûáîðîê íå ñîãëàñóþòñÿ ìåæäó ñîáîé, ñ íîðìà-

òèâíûìè äîêóìåíòàìè â îáëàñòè êîíòðîëÿ êà÷åñò-

âà ([2], ÃÎÑÒ Ð ÈÑÎ 2859-1–2007, ÃÎÑÒ Ð ÈÑÎ

2859-10–2008) è ìåòîäèêîé îöåíêè íàäåæíîñòè [3–6].

Òàêèì îáðàçîì, âûÿâëåíà íåîáõîäèìîñòü ñîâåðøåí-
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ñòâîâàíèÿ ïðîöåäóðû âûáîðêè îãíåòóøèòåëåé äëÿ

ïðîâåäåíèÿ ñåðòèôèêàöèîííûõ èñïûòàíèé ïî êðè-

òåðèþ îãíåòóøàùåé ñïîñîáíîñòè, ÷òî è ñîñòàâëÿåò

öåëü íàñòîÿùåé ñòàòüè.

Ïîäòâåðæäåíèå ñîîòâåòñòâèÿ ïðîäóêöèè òðåáî-

âàíèÿì ïðèíÿòî îñóùåñòâëÿòü ñ ïîìîùüþ ñõåì è

ïëàíîâ âûáîðî÷íîãî êîíòðîëÿ, îñíîâó êîòîðûõ ñî-

ñòàâëÿåò ïîêàçàòåëü ïðèåìëåìîãî óðîâíÿ êà÷åñòâà

(AQL) è êîä îáúåìà âûáîðêè (ÃÎÑÒ Ð ÈÑÎ 2859-1).

Ïî èõ çíà÷åíèÿì îïðåäåëÿþò íåîáõîäèìûé îáúåì

âûáîðêè ïðîäóêöèè, çíà÷åíèÿ áðàêîâî÷íîãî è ïðè-

åìî÷íîãî ÷èñåë. Ïðè ýòîì êîëè÷åñòâî íåêîíäèöèîí-

íûõ èçäåëèé íå äîëæíî ïðåâûøàòü 10 %.

Òðåáîâàíèÿ ðàçëè÷íûõ äîêóìåíòîâ ê âûáîðêå

ïðîäóêöèè ïðèâåäåíû â òàáë. 1.

Èç òàáë. 1 âèäíî, ÷òî îáúåêòèâíàÿ îöåíêà êà÷å-

ñòâà îãíåòóøèòåëåé (ÃÎÑÒ Ð ÈÑÎ 2859-1) ïðè èñ-

ïûòàíèÿõ âîçìîæíà ïðè îáúåìå âûáîðêè íå ìåíåå

32 åä. (ïðè îòñóòñòâèè äåôåêòíûõ èçäåëèé â ïàð-

òèè). Ýòîò îáúåì âûáîðêè ñîîòâåòñòâóåò òðåáîâàíè-

ÿì ÃÎÑÒ Ð 51057 òîëüêî äëÿ èñïûòàíèé íà íàäåæ-

íîñòü è íå ðàñïðîñòðàíÿåòñÿ íà îãíåâûå èñïûòàíèÿ.

Âûïîëíåíèå ýòîãî óñëîâèÿ ñâÿçàíî ñ áîëüøèìè

çàòðàòàìè ìàòåðèàëüíûõ ñðåäñòâ è âðåìåíè, ïîñêîëü-

êó èñïûòàíèÿ îãíåòóøèòåëåé ïðîâîäÿò âðó÷íóþ íà

ÌÎÏ, ïîýòîìó öåëåñîîáðàçåí ïîèñê îáîñíîâàíèÿ

ñîêðàùåíèÿ îáúåìà âûáîðêè.

Â ýòîì ñëó÷àå â ñîîòâåòñòâèè ñ ÃÎÑÒ Ð ÈÑÎ

2859-1 âîçìîæíî ïðèìåíåíèå îñëàáëåííîãî êîíòðî-

ëÿ, ñ ìåíüøèì îáúåìîì âûáîðêè (òàáë. 2).

Èç äàííûõ òàáë. 2 ñëåäóåò, ÷òî êîëè÷åñòâî îãíå-

òóøèòåëåé, ïîäëåæàùèõ èñïûòàíèÿì, ìîæíî óìåíü-

øèòü ñ 32 äî 13 (ïðè óñëîâèè îòñóòñòâèÿ äåôåêòíûõ

èçäåëèé â âûáîðêå).

Ðàññìîòðåííûå ìåòîäèêè ([2–6], ÃÎÑÒ Ð ÈÑÎ

2859-1, ÃÎÑÒ Ð ÈÑÎ 2859-10) íå ïîçâîëÿþò âíîñèòü

èçìåíåíèÿ â ïåðâîíà÷àëüíî óñòàíîâëåííûé îáúåì

âûáîðêè â ïðîöåññå èñïûòàíèé, ÷òî ýêîíîìè÷åñêè

íåâûãîäíî. Äëÿ óñòðàíåíèÿ ýòîãî íåäîñòàòêà âîç-

ìîæíî ïðèìåíåíèå ìåòîäà ïîñëåäîâàòåëüíîãî àíà-

ëèçà [7, 8], ñîãëàñíî êîòîðîìó íà êàæäîé èç m ñòàäèé

(èñïûòàíèé) ýêñïåðèìåíòà äîëæíî áûòü ïðèíÿòî

îäíî èç òðåõ âîçìîæíûõ ðåøåíèé:

� 1 — ïðèíÿòü ïàðòèþ áåç ïðîäîëæåíèÿ èñïû-

òàíèé;

� 2 — çàáðàêîâàòü ïàðòèþ áåç ïðîäîëæåíèÿ èñïû-

òàíèé;

� 3 — ïðîäîëæàòü èñïûòàíèÿ.

Ýòèì ðåøåíèÿì ñîîòâåòñòâóþò ïîïàðíî íåïåðå-

ñåêàþùèåñÿ îáëàñòè Rm
0 , �Rm è Rm [7], ðàçäåëåííûå

ïðÿìûìè, çàäàííûìè ôóíêöèÿìè am (ïðèåìî÷íîå

÷èñëî) è rm (áðàêîâî÷íîå ÷èñëî).

Åñëè íàáëþäàåìàÿ âûáîðêà, íà÷èíàÿ ñ m = 1,

ïîïàëà â îáëàñòü Rm
0 , òî ïðèíèìàþò ðåøåíèå 1, åñëè

â îáëàñòü �Rm — ðåøåíèå 2, åñëè â îáëàñòü Rm — èñ-

ïûòàíèÿ ïðîäîëæàþò [7].

Äîïóñêàåìûé ðèñê îïðåäåëåí èñõîäÿ èç òðåáî-

âàíèÿ, ÷òîáû âåðîÿòíîñòü ð îòáðàêîâêè ïàðòèè îãíå-

òóøèòåëåé íå ïðåâûøàëà çàäàííîãî çíà÷åíèÿ. ïðè

Øèôð äîêóìåíòà
Îáúåì
ïàðòèè,

åä.

Îáúåì
âûáîðêè N,

åä.

Äîïóñêàåìîå
êîëè÷åñòâî
îòêàçàâøèõ

èçäåëèé

Äîâåðèòåëüíàÿ
âåðîÿòíîñòü (ðèñê

èçãîòîâèòåëÿ
è ïîòðåáèòåëÿ)

Áðàêîâî÷íûé
óðîâåíü âåðîÿòíîñòè
áåçîòêàçíîé ðàáîòû

îãíåòóøèòåëÿ

ÐÄ 50-6902 > 58
> 93
> 124

58
93
124

0
1
2

0,95 (0,05) 0,95

ÃÎÑÒ Ð ÈÑÎ 2859-1 151–280
81–500

501–1200
1201–3200

32
50
80
125

0
0
1
1

0,95 (0,05)3 0,96

ÃÎÑÒ Ð 51057 (ïï. 9.13, Â.2.3.10) Íå óêàçàí 3 1 0,8 (0,2) 0,02

ÃÎÑÒ Ð 51057 (ï. 9.37) Íå óêàçàí 32 0 0,95

1 Äîâåðèòåëüíàÿ âåðîÿòíîñòü äëÿ àãðåãàòîâ, âëèÿþùèõ íà áåçîïàñíîñòü, 0,95–0,99, îòíîñèòåëüíàÿ îøèáêà — 0,05 [5, 6].
2 Äëÿ îãíåòóøèòåëåé ïëàí èñïûòàíèé íà íàäåæíîñòü NUT (íåâîññòàíàâëèâàåìàÿ ñèñòåìà ïî âåðîÿòíîñòè áåçîòêàçíîé

ðàáîòû).
3 Ïðè íîðìàëüíîì òèïå êîíòðîëÿ (ÃÎÑÒ Ð ÈÑÎ 2859-1).

Òàáëèöà 1. Òðåáîâàíèÿ1 ê âûáîðêå äëÿ îïðåäåëåíèÿ êà÷åñòâà ïðîäóêöèè

Îáúåì
ïàðòèè, åä.

Îáúåì
âûáîðêè,

åä.

Êîëè÷åñòâî äåôåêòíûõ èçäåëèé

äëÿ ïðèåìà
ïàðòèè (ïðè-

åìî÷íîå ÷èñëî)

äëÿ îòáðàêîâêè
ïàðòèè (áðàêî-
âî÷íîå ÷èñëî)

151–280 13 0 1

281–500 20 0 1

501–1200 32 0 1

1201–3200 50 1 2

Òàáëèöà 2. Õàðàêòåðèñòèêè îáúåìà âûáîðêè ïðè îñëàá-
ëåííîì êîíòðîëå
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ð ) ð0 è âåðîÿòíîñòü ïðèíÿòèÿ ïàðòèè íå ïðåâûøà-

ëà % ïðè ð1 ) ð (ãäå ., % — âåðîÿòíîñòü ñîîòâåòñò-

âåííî ïðèíÿòèÿ è îòáðàêîâêè ïàðòèè îãíåòóøèòåëåé;

p0, ð1 — âåðõíÿÿ è íèæíÿÿ ãðàíèöû âåðîÿòíîñòè îò-

êàçà îãíåòóøèòåëåé).

Â êàæäîì m-ì èñïûòàíèè îïðåäåëÿþò ÷èñëî äå-

ôåêòíûõ èçäåëèé dm ïî çàâèñèìîñòè

d xm i

i

m





'

1

,

ãäå x = 1 ïðè íàëè÷èè îòêàçà, õ = 0 — ïðè åãî îòñóò-

ñòâèè.

Ïî ðåçóëüòàòàì òóøåíèÿ çàäàííîãî ÌÎÏ (d = 1

èëè d = 0) â êàæäîì èñïûòàíèè îïðåäåëÿþò ñîîò-

âåòñòâèå èñïûòóåìîé ïàðòèè îãíåòóøèòåëåé ðàíãó

ÌÎÏ.

Ðàñ÷åò âûïîëíÿþò ìåòîäîì ïîñëåäîâàòåëüíîãî

àíàëèçà, ïî èñõîäíûì äàííûì (òàáë. 3), ïðè êîòî-

ðûõ ïðîâîäÿò èñïûòàíèÿ íà íàäåæíîñòü ïî ÃÎÑÒ Ð

51057.

Ïî ïðèâåäåííûì èñõîäíûì äàííûì çàäà÷à îïðå-

äåëåíèÿ îáúåìà âûáîðêè ðåøåíà ãðàôè÷åñêèì ñïî-

ñîáîì (ðèñ. 1). Èç ðèñ. 1 âèäíî, ÷òî äëÿ ïðèíÿòèÿ

ïàðòèè íåîáõîäèìî, ÷òîáû âñå 32 îãíåòóøèòåëÿ âû-

äåðæàëè èñïûòàíèÿ áåç îòêàçîâ (ïåðåñå÷åíèå ñïëîø-

íîé ëèíèè ïðèåìî÷íîãî ÷èñëà am ñ ëèíèåé, õàðàê-

òåðèçóþùåé êîëè÷åñòâî áðàêîâàííûõ èçäåëèé dm).

Ïîñêîëüêó òàêîé âàðèàíò ýêîíîìè÷åñêè íåöåëå-

ñîîáðàçåí, íåîáõîäèìî óìåíüøèòü îáúåì âûáîðêè,

íå ñíèæàÿ êà÷åñòâà ïðîäóêöèè.

Îáúåì âûáîðêè çàâèñèò, â ïåðâóþ î÷åðåäü, îò íèæ-

íåé ãðàíèöû âåðîÿòíîñòè îòêàçà. Äëÿ îáîñíîâàíèÿ

åå âåëè÷èíû ïðîàíàëèçèðîâàíû ôèçèêî-õèìè÷å-

ñêèå ïðîöåññû òóøåíèÿ ìîäåëüíîãî î÷àãà ïîæàðà.

Â ñîîòâåòñòâèè ñ òåîðèåé ãîðåíèÿ ïîæàð ïðå-

êðàùàåòñÿ, êîãäà îòáîð òåïëîòû c ó÷åòîì èíãèáèðî-

âàíèÿ îãíåòóøàùèì âåùåñòâîì èç çîíû ãîðåíèÿ

ïðåâûøàåò êîëè÷åñòâî âûäåëÿþùåéñÿ èç î÷àãà òåï-

ëîòû [9–12]. Ïðè äåéñòâèè îãíåòóøèòåëÿ íà ýôôåêò

òóøåíèÿ âëèÿþò íå òîëüêî òåïëîïîãëîùåíèå ïî-

ðîøêà è êîíñòðóêòèâíûå îñîáåííîñòè îãíåòóøèòå-

ëÿ, íî è äåéñòâèÿ îïåðàòîðà. Ñîîòâåòñòâåííî, ÷èñ-

ëåííîå çíà÷åíèå êîëè÷åñòâà òåïëîòû, îòáèðàåìîé

èç î÷àãà ïîæàðà, áóäåò ðàçëè÷àòüñÿ äàæå ïðè èñïû-

òàíèÿõ îãíåòóøèòåëåé èç îäíîé ïàðòèè. Íàïðèìåð,

íåëüçÿ ñ óâåðåííîñòüþ óêàçàòü ìàññó ïîðîøêà, ïî-

ïàâøåãî â î÷àã: îíà âñåãäà áóäåò ðàçíàÿ èç-çà äåéñò-

âèé îïåðàòîðà, íà÷àëüíîãî äàâëåíèÿ è îñòàòêà ïî-

ðîøêà â îãíåòóøèòåëÿõ. Ïðèíÿâ, ÷òî íè îäèí èç ýòèõ

ôàêòîðîâ íå äîìèíèðóåò, ïëîòíîñòü ðàñïðåäåëåíèÿ

ïîãëîùàåìîé îãíåòóøèòåëÿìè òåïëîòû â ïðåäåëàõ

îäíîé ïàðòèè ìîæíî ñ÷èòàòü íîðìàëüíîé. Òîãäà êî-

ëè÷åñòâî îòáèðàåìîé ïîðîøêîì òåïëîòû áóäåò íà-

õîäèòüñÿ ìåæäó åãî çíà÷åíèÿìè äëÿ ÌÎÏ ìåíüøå-

ãî è áîëüøåãî ðàíãà (ðèñ. 2).

Â ýòîì ñëó÷àå |Qïîð – QÌÎÏ | = �Q (ãäå �Q — îò-

êëîíåíèå ÷èñëåííîãî çíà÷åíèÿ êîëè÷åñòâà òåïëîòû

ñ ó÷åòîì èíãèáèðîâàíèÿ, îòáèðàåìîé èç çàÿâëåííî-

ãî ïðîèçâîäèòåëåì ìîäåëüíîãî î÷àãà ïîæàðà, îò åãî

ñðåäíåàðèôìåòè÷åñêîãî çíà÷åíèÿ äëÿ ñåðòèôèöè-

ðóåìîãî òèïîðàçìåðà îãíåòóøèòåëÿ).

Ïîëîæèâ �Q = $ è ó÷èòûâàÿ, ÷òî âåðîÿòíîñòü

ïîïàäàíèÿ ñëó÷àéíîé âåëè÷èíû Qïîð â èíòåðâàë

Ïàðàìåòð Îáîçíà÷åíèå
×èñëåííîå
çíà÷åíèå

Èíòåðïðåòàöèÿ äàííûõ

Âåðîÿòíîñòü ïðèíÿòèÿ ïàðòèè îãíå-
òóøèòåëåé (ðèñê ïðîèçâîäèòåëÿ)

. 0,2

Âåðîÿòíîñòü îòáðàêîâêè ïàðòèè
îãíåòóøèòåëåé (ðèñê ïîòðåáèòåëÿ)

% 0,2

Âåðõíÿÿ ãðàíèöà âåðîÿòíîñòè îòêàçà
(ïðèåìî÷íûé óðîâåíü âåðîÿòíîñòè
áåçîòêàçíîé ðàáîòû îãíåòóøèòåëÿ)

p0 0,004 (0,996) Ãàðàíòèÿ ïðîèçâîäèòåëÿ, ÷òî â ïàðòèè èç 1000
îáðàçöîâ áóäåò íå ìåíåå 4 áðàêîâàííûõ îãíå-
òóøèòåëåé (ï. 9.37 ÃÎÑÒ Ð 51057)

Íèæíÿÿ ãðàíèöà âåðîÿòíîñòè îòêàçà
(áðàêîâî÷íûé óðîâåíü âåðîÿòíîñòè
áåçîòêàçíîé ðàáîòû îãíåòóøèòåëÿ)

p1 0,05 (0,95) Ãàðàíòèÿ ïðîèçâîäèòåëÿ, ÷òî â ïàðòèè èç 100
îáðàçöîâ áóäåò íå áîëåå 5 áðàêîâàííûõ îãíå-
òóøèòåëåé (ï. 9.37 ÃÎÑÒ Ð 51057)

Òàáëèöà 3. Èñõîäíûå äàííûå äëÿ îïðåäåëåíèÿ êîëè÷åñòâà îãíåòóøèòåëåé ïðè ïðîâåäåíèè èñïûòàíèé

Ðèñ. 1. Îáúåì âûáîðêè äëÿ ïðîâåäåíèÿ èñïûòàíèÿ îãíåòó-

øèòåëåé íà íàäåæíîñòü: 1 — áðàêîâî÷íîå ÷èñëî rm íà m-ì

øàãå; 2 — ïðèåìî÷íîå ÷èñëî am íà m-ì øàãå; 3 — êîëè÷åñò-

âî äåôåêòíûõ èçäåëèé dm íà m-ì øàãå; 4 — òî÷êà ïåðåñå÷å-

íèÿ dm è am
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ìåæäó ñðåäíåêâàäðàòè÷íûìè îòêëîíåíèÿìè ðàâíà

0,67 [4], ïîëó÷èì P(–$ ) Qïîð ) +$) = 0,67. Ñëåäî-

âàòåëüíî, âåðîÿòíîñòü ïîÿâëåíèÿ èçáûòêà èëè íå-

äîñòàòêà òåïëîòû ñîñòàâèò 0,165, ïîýòîìó ïðè îïðå-

äåëåíèè âûáîðêè äëÿ îãíåâûõ èñïûòàíèé â êà÷å-

ñòâå íèæíåé ãðàíèöû âåðîÿòíîñòè îòêàçà ïðèíÿòî

çíà÷åíèå 0,165.

Ñ ó÷åòîì ýòîãî çàìå÷àíèÿ ìåòîäîì ïîñëåäîâà-

òåëüíîãî àíàëèçà (ïðè % = . = 0,2 è ð0 = 0,004)

(ïî ÃÎÑÒ Ð 51057) óñòàíîâëåí ïðåäåëüíûé îáúåì

âûáîðêè, êîòîðûé ñîñòàâëÿåò 8 îãíåòóøèòåëåé ïðè

óñëîâèè îòñóòñòâèÿ áðàêîâàííûõ èçäåëèé (ðèñ. 3).

Äîñòîèíñòâî ìîäåëè ñîñòîèò â òîì, ÷òî äàæå ïðè

íåñðàáàòûâàíèè îäíîãî îãíåòóøèòåëÿ ìîæíî ïðî-

äîëæèòü èñïûòàíèÿ, íî ñ óâåëè÷åíèåì èõ êîëè÷å-

ñòâà. Íàïðèìåð, ïðè îòêàçå îãíåòóøèòåëÿ íà ïåðâîì

øàãå èñïûòàíèÿ ïàðòèÿ áóäåò ïðèíÿòà, åñëè ñëå-

äóþùèå 22 îãíåòóøèòåëÿ íå áóäóò çàáðàêîâàíû

(ñì. ðèñ. 3,á), ò. å. êîëè÷åñòâî îãíåòóøèòåëåé â âû-

áîðêå áóäåò ðàâíî 30, ïðè îòêàçå îãíåòóøèòåëÿ íà

âòîðîì øàãå — 52.

Íîâèçíà èçëîæåííîãî ìåòîäà çàêëþ÷åíà â äèô-

ôåðåíöèðîâàííîì ïîäõîäå ê èñïûòàíèÿì îãíåòóøè-

òåëåé. Ïî ðàññìîòðåííîìó ìåòîäó â ñðåäå MathCad

ðàçðàáîòàíà ïðîãðàììà äëÿ îïðåäåëåíèÿ îáúåìà âû-

áîðêè ïðè ïðîâåäåíèè èñïûòàíèé îãíåòóøèòåëåé

íà îãíåòóøàùóþ ñïîñîáíîñòü, êîòîðàÿ îáëåã÷àåò

âûïîëíåíèå ïðîöåäóðû ðàñ÷åòîâ.

Ïðåäñòàâëåííàÿ ìåòîäèêà, íåñêîëüêî óâåëè÷è-

âàÿ èçäåðæêè èçãîòîâèòåëÿ îãíåòóøèòåëåé íà ïðî-

âåäåíèå èñïûòàíèé, ïîçâîëÿåò ïîâûñèòü êà÷åñòâî

ïðîäóêöèè, ïîñòàâëÿåìîé ïîòðåáèòåëþ. Êðîìå òîãî,

ïðîèçâîäèòåëü ìîæåò ñàì ðåãóëèðîâàòü îáúåì âû-

áîðêè â ïðîöåññå èñïûòàíèÿ, ÷òî íåâîçìîæíî â íà-

ñòîÿùåå âðåìÿ. Íàïðèìåð, åñëè èñïûòàíèÿ äâóõ îã-

íåòóøèòåëåé íå çàâåðøèëèñü óñïåøíî, íî ïðîèçâî-

äèòåëü óâåðåí â êà÷åñòâå ñâîåé ïðîäóêöèè, òî îí

ìîæåò çàêîííî ïîòðåáîâàòü óâåëè÷åíèÿ êîëè÷åñòâà

îãíåòóøèòåëåé â ðàìêàõ âûïîëíÿåìîãî ñåðòèôèêà-

öèîííîãî èñïûòàíèÿ.

Â òî æå âðåìÿ óâåëè÷åíèå îáúåìà âûáîðêè îãíå-

òóøèòåëåé ïðè îãíåâûõ èñïûòàíèÿõ áåç ðàçðàáîòêè

îáúåêòèâíîé, íåçàâèñèìîé îò ÷åëîâå÷åñêîãî âëèÿ-

Ðèñ. 2. Ðàñïðåäåëåíèå òåïëîïîãëîùåíèÿ îãíåòóøàùèõ ïî-

ðîøêîâ ïðè òóøåíèè ÌÎÏ îãíåòóøèòåëÿìè: QÌÎÏ — êîëè-

÷åñòâî òåïëîòû, îòáèðàåìîé èç çàÿâëåííîãî ïðîèçâîäèòåëåì

ÌÎÏ; QÌÎÏ – 1 — êîëè÷åñòâî òåïëîòû, îòáèðàåìîé èç ÌÎÏ

íà îäèí ðàíã ìåíüøå çàÿâëåííîãî ïðîèçâîäèòåëåì; QÌÎÏ + 1

— êîëè÷åñòâî òåïëîòû, îòáèðàåìîé èç ÌÎÏ íà îäèí ðàíã

âûøå çàÿâëåííîãî ïðîèçâîäèòåëåì; Qïîð — òåïëîïîãëîùå-

íèå ìàññû ïîðîøêà (ñîîòâåòñòâóåò ñðåäíåìó çíà÷åíèþ)

Ðèñ. 3. Îáúåì âûáîðêè äëÿ ïðîâåäåíèÿ èñïûòàíèÿ ïî îãíå-

òóøàùåé ñïîñîáíîñòè: à — îòñóòñòâèå áðàêîâàííûõ èçäå-

ëèé; á — îäíî áðàêîâàííîå èçäåëèå; â — äâà áðàêîâàííûõ

èçäåëèÿ; 1 — áðàêîâî÷íîå ÷èñëî rm íà m-ì øàãå; 2 — ïðè-

åìî÷íîå ÷èñëî am íà m-ì øàãå; 3 — êîëè÷åñòâî äåôåêòíûõ

èçäåëèé dm íà m-ì øàãå; 4 — òî÷êè ïåðåñå÷åíèÿ dm è am; 5 —

òî÷êè ïåðåñå÷åíèÿ dm è rm
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íèÿ, ìåòîäèêè èõ ïðîâåäåíèÿ íå ïðèíåñåò æåëàåìûõ

ðåçóëüòàòîâ. Â ñâÿçè ñ ýòèì àâòîðàìè ðàçðàáîòàí

ñòåíä äëÿ èñïûòàíèÿ îãíåòóøèòåëåé, ïîçâîëÿþùèé

óíèôèöèðîâàòü ïðîâåäåíèå ïðîöåññà îãíåâûõ èñ-

ïûòàíèé îãíåòóøèòåëåé è ïîëíîñòüþ èñêëþ÷èòü

ñóáúåêòèâèçì îïåðàòîðà (çàÿâêà íà ïàòåíò, ðåã.

¹ 2016117503 îò 04.05.2016).

Â ñâÿçè ñ ïðîöåäóðîé ïåðåñìîòðà ÃÎÑÒ Ð 51057

íåîáõîäèìî ñêîððåêòèðîâàòü ñóùåñòâóþùóþ íîðìà-

òèâíóþ è êîíñòðóêòîðñêóþ äîêóìåíòàöèþ, óæåñòî-

÷èòü òðåáîâàíèÿ ïî ñîáëþäåíèþ åå ïðè ïðîèçâîä-

ñòâå, ñåðòèôèêàöèîííûõ èñïûòàíèÿõ è ýêñïëóàòàöèè

îãíåòóøèòåëåé ñ ó÷åòîì èçëîæåííûõ â íàñòîÿùåé

ñòàòüå ðåçóëüòàòîâ.
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ABSTRACT

Demonstration of compliance with the parameters of portable fire extinguishers is provided in

the form of certification testing for reliability and fire extinguishing capacity.

Reliability testing is performed on 32 randomly selected from the batch extinguishers, and the ac-

ceptance number of failures should be zero. Fire extinguishing capacity is determined by fire test, and

type of tested fire extinguishers considered successfully passed test if 2 of 3 extinguishers have extin-

guished model fire site (MFS) of specified class and rank, i. e. the acceptance number of failure is one.

Those sample arrays aren’t aligned to each other, to quality control normative documents and

to reliability estimation procedure.

To determine the size of sample array of fire tests sequential analysis method is used. Allowable

risk in this case is determined from the requirement that the probability of rejection of batch of extin-

guishers p does not exceed predetermined value. (p ) p0), in which p0 is the upper limit of the proba-

bility of failure, and the probability of passing the test of the batch doesn’t exceed%, in case p1 ) p.

At every m-numbered test number of defective products dm is counted. Compliance with MFS rank

of tested extinguishers batch is determined by results of every test extinguishing MFS (d = 1 or d = 0).

Option of passing the test of all of the 32 extinguishers is economically inexpedient, so the size of

sample array should be reduced without reducing product quality.

The size of sample array depends on value of lower limit of failure probability firstly, so physico-

chemical processes of MFS extinguishing were analyzed to substantiate the size of sample array.

According to combustion theory fire stops if heat removal from burning area exceeds evolution

of heat from combustion focus. Heat absorption of extinguishing powder, operator actions and

constructive features of fire extinguisher have influence on extinguishing effect. Numeric value of

heat removal from combustion focus will vary from test to test of extinguishers from even one batch

respectively. In this case amount of heat absorbed by extinguishing powder will be found in between

values corresponding to MFS of lower and higher rank.

It is known in theory that the probability of random value to be found in the interval between

standard deviations is rated 0.67. So, the probability of excess or lack of heat taking place is rated

0.165. That’s why value 0.165 is taken as lower limit of probability of failure for determining the size

of sample array for fire tests. With this in mind limit amount of samples is determined by sequential

analysis method (with % = . = 0.2 and p0 = 0.004) and equals 8 extinguishers in case of zero amount

of defective units.

Advantage of this model is based on possibility to continue test with increased amount of extin-

guishers in case of failure of one. For example in case of failure at first iteration of test whole batch will

be considered valid if 22 following extinguishers won’t be rejected, i. e. amount of samples should be 30.

In case of failure at subsequent iteration sample array should be extended to 52 extinguishers.

The novelty of this method lies in the differentiated approach to the testing of fire extinguishers.

Keywords: fire extinguisher; sample size; model fire; size; fire extinguishing ability.
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