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A füst és a gázok eltérő tulajdonságai

Füst / részecske Gázok

Méret µm – nm 
mérettartomány

Molekuláris méretű

Biológiai hatás A mérettől függ A vegyi összetételtől függ

Eloszlás a légtérben Mérettől, légáramlástól 
függ, szedimentáció 
lehetséges

Fajsúlytól függ, általában 
gyors keveredés, kémiai 
bomlás lehetséges

Kiszűrés lehetősége Részecskeszűrés, 
recirkulációs megoldás 
lehetséges

A részecskeszűrő 
hatástalan, kémiai 
megkötés (pl. aktív 
szénen) szükséges



Belélegzett részecskék eloszlása a szervezetben

https://safe-welding.com/how-do-ultrafine-welding-fume-particles-get-into-the-body-and-what-
effects-do-they-have/

•PM10 osztály: részecske Ø ≤ 10 μm (10 000 nm)

•PM2,5 osztály: részecske Ø ≤ 2,5 μm (2500 nm)



Részecskeméret eloszlás

BRAND P., LENZ K., REISGEN U. and KRAUS t., Number Size Distribution of Fine and Ultrafine Fume Particles From Various Welding 
Processes. Ann. Occup. Hyg., Vol. 57, No. 3, pp. 305–313, 2013



Anyagok és módszerek

• Hegesztőgép: Tiger 180 AC/DC HIGH (Rehm GmbH u. Co, Uhingen
  Németország)
• TIG:

–Elektróda: WT40 (4% ThO) Ø=2.4 mm ~80A, DC-
–Védőgáz: Ar 99,99%  6 l/p (Linde Magyarország, Répcelak, Magyarország)
–Hozaganyag: TigRod 12.64 (C: 0,08 % Si: 0,8 % Mn: 1,28 %)  (ESAB, Göteborg, 
Svédország) Ø=2,4 mm 

• Elszívás:
–Kemper SmartMaster helyi elszívó (Kemper GmBH, Vreden, 

 Németország)
–Binzel Abicor FEC elszívó (Alexander Binzel
Schweisstechnik GmbH & Co. KG, Buseck, Németország)

• Alapanyag:
–S235 szerkezeti acél (1,4% Mn, 0,3% Si, 0,17%C)



Anyagok és módszerek

• Részecskeszámláló: Aeroqual S-500 [PM10-PM2,5] (Aeroqual Ltd, 
Auckland, Új-Zéland)

• Nanorészecske-számláló: Testo DiSC Mini (Testo SE & Co. KGaA, Titisee-
Neustadt, Németország)

• Hegesztési idő: 3 * 15 perc pisztolyelszívással + helyi elszívással



Ergonómiai megjegyzések
• Az xFUME TIG pisztoly alig vaskosabb, mint egy normál 150 A-s 

pisztoly
• A munkakábel csúszós, „porszívócső”-szerű

• A FEC hangos, sivító „porszívó” hangja hosszútávon megterhelő
• A gázterelő kerámia nagy átmérőjű, szűk helyekre nem fér be

• A bemutatott eredmények elérésének alapfeltétele a megfelelő 
mértékű légcsere biztosítása



Eredmények
• Hagyományos eljárás helyi elszívással légzési zónában vs. Pisztolyelszívás + helyi 

elszívás:
– PM10 - PM2,5 értékekben nincs eltérés 

Környezeti levegő PM10 és PM2,5 értékei 4 órán keresztül mérve
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Környezeti levegő PM10 és PM2,5 értékei 4 órán keresztül mérve



kontrol_levego_pm

		Date Time		Monitor ID		Location ID		PM10(ppm)		PM2.5(ppm)

		11/24/20 10:38		1		1		0.035		0.03

		11/24/20 10:39		1		1		0.036		0.027

		11/24/20 10:40		1		1		0.03		0.027

		11/24/20 10:41		1		1		0.03		0.028

		11/24/20 10:42		1		1		0.029		0.026

		11/24/20 10:43		1		1		0.03		0.026

		11/24/20 10:44		1		1		0.029		0.026

		11/24/20 10:45		1		1		0.028		0.026

		11/24/20 10:46		1		1		0.029		0.025

		11/24/20 10:47		1		1		0.028		0.025

		11/24/20 10:48		1		1		0.031		0.026

		11/24/20 10:49		1		1		0.03		0.026

		11/24/20 10:50		1		1		0.03		0.025

		11/24/20 10:51		1		1		0.026		0.023

		11/24/20 10:52		1		1		0.028		0.024

		11/24/20 10:53		1		1		0.029		0.025

		11/24/20 10:54		1		1		0.028		0.025

		11/24/20 10:55		1		1		0.029		0.025

		11/24/20 10:56		1		1		0.026		0.024

		11/24/20 10:57		1		1		0.029		0.025

		11/24/20 10:58		1		1		0.027		0.024

		11/24/20 10:59		1		1		0.026		0.024

		11/24/20 11:00		1		1		0.025		0.023

		11/24/20 11:01		1		1		0.026		0.023

		11/24/20 11:02		1		1		0.026		0.024

		11/24/20 11:03		1		1		0.027		0.025

		11/24/20 11:04		1		1		0.026		0.024

		11/24/20 11:05		1		1		0.027		0.025

		11/24/20 11:06		1		1		0.027		0.025

		11/24/20 11:07		1		1		0.026		0.024

		11/24/20 11:08		1		1		0.026		0.023

		11/24/20 11:09		1		1		0.026		0.024

		11/24/20 11:10		1		1		0.025		0.023

		11/24/20 11:11		1		1		0.025		0.023

		11/24/20 11:12		1		1		0.026		0.023

		11/24/20 11:13		1		1		0.026		0.024

		11/24/20 11:14		1		1		0.025		0.023

		11/24/20 11:15		1		1		0.024		0.023

		11/24/20 11:16		1		1		0.025		0.023

		11/24/20 11:17		1		1		0.025		0.023

		11/24/20 11:18		1		1		0.024		0.022

		11/24/20 11:19		1		1		0.025		0.023

		11/24/20 11:20		1		1		0.026		0.024

		11/24/20 11:21		1		1		0.027		0.024

		11/24/20 11:22		1		1		0.025		0.023

		11/24/20 11:23		1		1		0.025		0.023

		11/24/20 11:24		1		1		0.025		0.023

		11/24/20 11:25		1		1		0.024		0.022

		11/24/20 11:26		1		1		0.024		0.023

		11/24/20 11:27		1		1		0.024		0.022

		11/24/20 11:28		1		1		0.024		0.022

		11/24/20 11:29		1		1		0.024		0.022

		11/24/20 11:30		1		1		0.024		0.022

		11/24/20 11:31		1		1		0.025		0.022

		11/24/20 11:32		1		1		0.026		0.023

		11/24/20 11:33		1		1		0.026		0.024

		11/24/20 11:34		1		1		0.024		0.022

		11/24/20 11:35		1		1		0.023		0.022

		11/24/20 11:36		1		1		0.023		0.022

		11/24/20 11:37		1		1		0.023		0.022

		11/24/20 11:38		1		1		0.024		0.022

		11/24/20 11:39		1		1		0.024		0.022

		11/24/20 11:40		1		1		0.024		0.023

		11/24/20 11:41		1		1		0.023		0.021

		11/24/20 11:42		1		1		0.023		0.022

		11/24/20 11:43		1		1		0.024		0.022

		11/24/20 11:44		1		1		0.023		0.022

		11/24/20 11:45		1		1		0.024		0.022

		11/24/20 11:46		1		1		0.025		0.023

		11/24/20 11:47		1		1		0.024		0.022

		11/24/20 11:48		1		1		0.024		0.022

		11/24/20 11:49		1		1		0.025		0.023

		11/24/20 11:50		1		1		0.024		0.022

		11/24/20 11:51		1		1		0.024		0.023

		11/24/20 11:52		1		1		0.024		0.022

		11/24/20 11:53		1		1		0.025		0.023

		11/24/20 11:54		1		1		0.024		0.022

		11/24/20 11:55		1		1		0.025		0.023

		11/24/20 11:56		1		1		0.024		0.022

		11/24/20 11:57		1		1		0.025		0.023

		11/24/20 11:58		1		1		0.022		0.021

		11/24/20 11:59		1		1		0.025		0.023

		11/24/20 12:00		1		1		0.025		0.023

		11/24/20 12:01		1		1		0.024		0.022

		11/24/20 12:02		1		1		0.023		0.021

		11/24/20 12:03		1		1		0.023		0.021

		11/24/20 12:04		1		1		0.024		0.022

		11/24/20 12:05		1		1		0.024		0.022

		11/24/20 12:06		1		1		0.024		0.022

		11/24/20 12:07		1		1		0.023		0.02

		11/24/20 12:08		1		1		0.024		0.022

		11/24/20 12:09		1		1		0.023		0.021

		11/24/20 12:10		1		1		0.024		0.022

		11/24/20 12:11		1		1		0.023		0.021

		11/24/20 12:12		1		1		0.026		0.024

		11/24/20 12:13		1		1		0.023		0.021

		11/24/20 12:14		1		1		0.023		0.021

		11/24/20 12:15		1		1		0.028		0.023

		11/24/20 12:16		1		1		0.032		0.025

		11/24/20 12:17		1		1		0.029		0.025

		11/24/20 12:18		1		1		0.032		0.024

		11/24/20 12:19		1		1		0.034		0.026

		11/24/20 12:20		1		1		0.032		0.026

		11/24/20 12:21		1		1		0.042		0.026

		11/24/20 12:22		1		1		0.032		0.026

		11/24/20 12:23		1		1		0.037		0.028

		11/24/20 12:24		1		1		0.031		0.026

		11/24/20 12:25		1		1		0.034		0.026

		11/24/20 12:26		1		1		0.036		0.027

		11/24/20 12:27		1		1		0.031		0.025

		11/24/20 12:28		1		1		0.032		0.026

		11/24/20 12:29		1		1		0.03		0.026

		11/24/20 12:30		1		1		0.033		0.027

		11/24/20 12:31		1		1		0.031		0.025

		11/24/20 12:32		1		1		0.032		0.027

		11/24/20 12:33		1		1		0.031		0.026

		11/24/20 12:34		1		1		0.04		0.028

		11/24/20 12:35		1		1		0.03		0.025

		11/24/20 12:36		1		1		0.034		0.026

		11/24/20 12:37		1		1		0.031		0.026

		11/24/20 12:38		1		1		0.032		0.026

		11/24/20 12:39		1		1		0.034		0.027

		11/24/20 12:40		1		1		0.029		0.025

		11/24/20 12:41		1		1		0.03		0.025

		11/24/20 12:42		1		1		0.028		0.026

		11/24/20 12:43		1		1		0.03		0.026

		11/24/20 12:44		1		1		0.03		0.026

		11/24/20 12:45		1		1		0.03		0.026

		11/24/20 12:46		1		1		0.031		0.026

		11/24/20 12:47		1		1		0.027		0.024

		11/24/20 12:48		1		1		0.028		0.025

		11/24/20 12:49		1		1		0.027		0.024

		11/24/20 12:50		1		1		0.028		0.025

		11/24/20 12:51		1		1		0.028		0.025

		11/24/20 12:52		1		1		0.029		0.025

		11/24/20 12:53		1		1		0.035		0.025

		11/24/20 12:54		1		1		0.03		0.025

		11/24/20 12:55		1		1		0.026		0.024

		11/24/20 12:56		1		1		0.027		0.025

		11/24/20 12:57		1		1		0.027		0.024

		11/24/20 12:58		1		1		0.028		0.025

		11/24/20 12:59		1		1		0.028		0.025

		11/24/20 13:00		1		1		0.026		0.024

		11/24/20 13:01		1		1		0.028		0.025

		11/24/20 13:02		1		1		0.027		0.025

		11/24/20 13:03		1		1		0.027		0.025

		11/24/20 13:04		1		1		0.03		0.026

		11/24/20 13:05		1		1		0.026		0.024

		11/24/20 13:06		1		1		0.027		0.025

		11/24/20 13:07		1		1		0.027		0.024

		11/24/20 13:08		1		1		0.028		0.026

		11/24/20 13:09		1		1		0.027		0.025

		11/24/20 13:10		1		1		0.027		0.025

		11/24/20 13:11		1		1		0.028		0.025

		11/24/20 13:12		1		1		0.027		0.025

		11/24/20 13:13		1		1		0.026		0.024

		11/24/20 13:14		1		1		0.029		0.025

		11/24/20 13:15		1		1		0.027		0.024

		11/24/20 13:16		1		1		0.027		0.025

		11/24/20 13:17		1		1		0.025		0.023

		11/24/20 13:18		1		1		0.026		0.024

		11/24/20 13:19		1		1		0.028		0.024

		11/24/20 13:20		1		1		0.03		0.026

		11/24/20 13:21		1		1		0.03		0.027

		11/24/20 13:22		1		1		0.029		0.027

		11/24/20 13:23		1		1		0.031		0.028

		11/24/20 13:24		1		1		0.031		0.028

		11/24/20 13:25		1		1		0.03		0.027

		11/24/20 13:26		1		1		0.03		0.027

		11/24/20 13:27		1		1		0.03		0.027

		11/24/20 13:28		1		1		0.035		0.028

		11/24/20 13:29		1		1		0.031		0.028

		11/24/20 13:30		1		1		0.029		0.027

		11/24/20 13:31		1		1		0.031		0.027

		11/24/20 13:32		1		1		0.03		0.027

		11/24/20 13:33		1		1		0.036		0.028

		11/24/20 13:34		1		1		0.03		0.027

		11/24/20 13:35		1		1		0.034		0.028

		11/24/20 13:36		1		1		0.03		0.027

		11/24/20 13:37		1		1		0.035		0.028

		11/24/20 13:38		1		1		0.031		0.029

		11/24/20 13:39		1		1		0.032		0.028

		11/24/20 13:40		1		1		0.029		0.027

		11/24/20 13:41		1		1		0.031		0.028

		11/24/20 13:42		1		1		0.032		0.028

		11/24/20 13:43		1		1		0.032		0.028

		11/24/20 13:44		1		1		0.033		0.029

		11/24/20 13:45		1		1		0.032		0.029

		11/24/20 13:46		1		1		0.032		0.029

		11/24/20 13:47		1		1		0.032		0.028

		11/24/20 13:48		1		1		0.031		0.029

		11/24/20 13:49		1		1		0.034		0.029

		11/24/20 13:50		1		1		0.033		0.03

		11/24/20 13:51		1		1		0.031		0.029

		11/24/20 13:52		1		1		0.033		0.03

		11/24/20 13:53		1		1		0.033		0.03

		11/24/20 13:54		1		1		0.035		0.031

		11/24/20 13:55		1		1		0.035		0.031

		11/24/20 13:56		1		1		0.034		0.031

		11/24/20 13:57		1		1		0.034		0.029

		11/24/20 13:58		1		1		0.033		0.03

		11/24/20 13:59		1		1		0.033		0.031

		11/24/20 14:00		1		1		0.034		0.031

		11/24/20 14:01		1		1		0.032		0.029

		11/24/20 14:02		1		1		0.033		0.03

		11/24/20 14:03		1		1		0.034		0.03

		11/24/20 14:04		1		1		0.034		0.03

		11/24/20 14:05		1		1		0.033		0.03

		11/24/20 14:06		1		1		0.033		0.029

		11/24/20 14:07		1		1		0.032		0.03

		11/24/20 14:08		1		1		0.032		0.029

		11/24/20 14:09		1		1		0.034		0.031

		11/24/20 14:10		1		1		0.034		0.03

		11/24/20 14:11		1		1		0.034		0.031

		11/24/20 14:12		1		1		0.037		0.03

		11/24/20 14:13		1		1		0.032		0.03

		11/24/20 14:14		1		1		0.033		0.03

		11/24/20 14:15		1		1		0.033		0.03

		11/24/20 14:16		1		1		0.034		0.031

		11/24/20 14:17		1		1		0.035		0.03

		11/24/20 14:18		1		1		0.032		0.03

		11/24/20 14:19		1		1		0.034		0.031

		11/24/20 14:20		1		1		0.034		0.031

		11/24/20 14:21		1		1		0.034		0.031

		11/24/20 14:22		1		1		0.035		0.031

		11/24/20 14:23		1		1		0.036		0.031

		11/24/20 14:24		1		1		0.036		0.032

		11/24/20 14:25		1		1		0.034		0.031

		11/24/20 14:26		1		1		0.035		0.031

		11/24/20 14:27		1		1		0.034		0.031

		11/24/20 14:28		1		1		0.033		0.031

		11/24/20 14:29		1		1		0.035		0.031

		11/24/20 14:30		1		1		0.036		0.032

		11/24/20 14:31		1		1		0.036		0.032

		11/24/20 14:32		1		1		0.033		0.03

		11/24/20 14:33		1		1		0.036		0.032

		11/24/20 14:34		1		1		0.035		0.031

		11/24/20 14:35		1		1		0.034		0.031

		11/24/20 14:36		1		1		0.039		0.033

		11/24/20 14:37		1		1		0.034		0.031

		11/24/20 14:38		1		1		0.035		0.032

		11/24/20 14:39		1		1		0.036		0.033

		11/24/20 14:40		1		1		0.037		0.033

		11/24/20 14:41		1		1		0.036		0.033

		11/24/20 14:42		1		1		0.036		0.033

		11/24/20 14:43		1		1		0.035		0.032

		11/24/20 14:44		1		1		0.036		0.031

		11/24/20 14:45		1		1		0.042		0.031

		11/24/20 14:46		1		1		0.039		0.031

		11/24/20 14:47		1		1		0.035		0.031

		11/24/20 14:48		1		1		0.035		0.031

		11/24/20 14:49		1		1		0.037		0.031

		11/24/20 14:50		1		1		0.034		0.031

		11/24/20 14:51		1		1		0.034		0.031

		11/24/20 14:52		1		1		0.033		0.031

		11/24/20 14:53		1		1		0.034		0.031

		11/24/20 14:54		1		1		0.041		0.029

		11/24/20 14:55		1		1		0.035		0.032

		11/24/20 14:56		1		1		0.034		0.03

		11/24/20 14:57		1		1		0.034		0.031

		11/24/20 14:58		1		1		0.034		0.03

		11/24/20 14:59		1		1		0.032		0.03

		11/24/20 15:00		1		1		0.031		0.029

		11/24/20 15:01		1		1		0.033		0.03

		11/24/20 15:02		1		1		0.032		0.029

		11/24/20 15:03		1		1		0.034		0.031

		11/24/20 15:04		1		1		0.033		0.031

		11/24/20 15:05		1		1		0.033		0.031

		11/24/20 15:06		1		1		0.036		0.033

		11/24/20 15:07		1		1		0.037		0.033

		11/24/20 15:08		1		1		0.034		0.032

		11/24/20 15:09		1		1		0.034		0.031

		11/24/20 15:10		1		1		0.034		0.031

		11/24/20 15:11		1		1		0.034		0.032

		11/24/20 15:12		1		1		0.036		0.033

		11/24/20 15:13		1		1		0.036		0.032

		11/24/20 15:14		1		1		0.035		0.032

		11/24/20 15:15		1		1		0.035		0.033

		11/24/20 15:16		1		1		0.034		0.032

		11/24/20 15:17		1		1		0.035		0.032

		11/24/20 15:18		1		1		0.034		0.031

		11/24/20 15:19		1		1		0.034		0.031

		11/24/20 15:20		1		1		0.034		0.032

		11/24/20 15:21		1		1		0.034		0.031

		11/24/20 15:22		1		1		0.034		0.032

		11/24/20 15:23		1		1		0.035		0.033

		11/24/20 15:24		1		1		0.035		0.032

		11/24/20 15:25		1		1		0.034		0.032

		11/24/20 15:26		1		1		0.034		0.031

		11/24/20 15:27		1		1		0.036		0.032

		11/24/20 15:28		1		1		0.034		0.031

		11/24/20 15:29		1		1		0.037		0.033

		11/24/20 15:30		1		1		0.034		0.031

		11/24/20 15:31		1		1		0.035		0.032

		11/24/20 15:32		1		1		0.036		0.033

		11/24/20 15:33		1		1		0.037		0.034

		11/24/20 15:34		1		1		0.034		0.031

		11/24/20 15:35		1		1		0.036		0.033

		11/24/20 15:36		1		1		0.036		0.033

		11/24/20 15:37		1		1		0.035		0.032

		11/24/20 15:38		1		1		0.037		0.034

		11/24/20 15:39		1		1		0.037		0.034

		11/24/20 15:40		1		1		0.037		0.034

		11/24/20 15:41		1		1		0.035		0.032

		11/24/20 15:42		1		1		0.037		0.033

		11/24/20 15:43		1		1		0.036		0.033

		11/24/20 15:44		1		1		0.037		0.034

		11/24/20 15:45		1		1		0.037		0.034

		11/24/20 15:46		1		1		0.036		0.033

		11/24/20 15:47		1		1		0.037		0.034

		11/24/20 15:48		1		1		0.039		0.035

		11/24/20 15:49		1		1		0.037		0.034

		11/24/20 15:50		1		1		0.038		0.035

		11/24/20 15:51		1		1		0.038		0.035

		11/24/20 15:52		1		1		0.038		0.033

		11/24/20 15:53		1		1		0.036		0.033

		11/24/20 15:54		1		1		0.038		0.035

		11/24/20 15:55		1		1		0.037		0.034

		11/24/20 15:56		1		1		0.037		0.034

		11/24/20 15:57		1		1		0.037		0.035

		11/24/20 15:58		1		1		0.037		0.034

		11/24/20 15:59		1		1		0.037		0.034

		11/24/20 16:00		1		1		0.039		0.035

		11/24/20 16:01		1		1		0.037		0.034
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		0.01		0.003

		0.007		0.003

		0.011		0.003

		0.011		0.003

		0.01		0.003

		0.013		0.004

		0.011		0.003

		0.019		0.005

		0.011		0.003

		0.037		0.007

		0.023		0.006

		0.011		0.003

		0.006		0.003

		0.046		0.008

		0.017		0.004

		0.028		0.005

		0.016		0.004

		0.014		0.003

		0.011		0.003

		0.011		0.002

		0.011		0.003

		0.008		0.002

		0.012		0.003

		0.013		0.002

		0.008		0.002

		0.011		0.002

		0.006		0.002

		0.007		0.002

		0.01		0.003

		0.009		0.002

		0.008		0.002

		0.009		0.002

		0.01		0.002

		0.011		0.002

		0.011		0.002

		0.009		0.002

		0.008		0.002

		0.008		0.002

		0.009		0.002

		0.007		0.002

		0.005		0.002

		0.011		0.002

		0.009		0.003

		0.007		0.002

		0.009		0.003

		0.007		0.002

		0.005		0.002

		0.011		0.002

		0.013		0.003

		0.008		0.002

		0.01		0.003

		0.01		0.003

		0.01		0.003

		0.01		0.004

		0.01		0.003

		0.016		0.004

		0.016		0.004

		0.021		0.004

		0.017		0.004

		0.016		0.003

		0.013		0.003

		0.025		0.004

		0.051		0.01

		0.039		0.007

		0.027		0.005

		0.03		0.005

		0.023		0.004

		0.019		0.004

		0.026		0.005

		0.021		0.005

		0.018		0.004

		0.017		0.005

		0.017		0.004

		0.016		0.004

		0.017		0.004

		0.011		0.003

		0.011		0.003

		0.012		0.004

		0.011		0.003

		0.01		0.003

		0.009		0.004

		0.014		0.004

		0.058		0.008

		0.01		0.003

		0.013		0.003

		0.01		0.003

		0.009		0.003

		0.01		0.003

		0.012		0.004

		0.01		0.003

		0.012		0.003

		0.01		0.003

		0.011		0.002

		0.009		0.003

		0.01		0.003

		0.007		0.002

		0.023		0.004

		0.043		0.006

		0.024		0.005

		0.025		0.005

		0.02		0.005

		0.014		0.005

		0.012		0.004

		0.014		0.006

		0.017		0.006

		0.015		0.005

		0.018		0.005

		0.013		0.004

		0.011		0.005

		0.02		0.009

		0.027		0.016

		0.02		0.013

		0.018		0.012

		0.015		0.011

		0.016		0.01

		0.015		0.008

		0.013		0.008

		0.015		0.008

		0.015		0.007

		0.015		0.006

		0.01		0.006

		0.011		0.005

		0.013		0.007

		0.014		0.005

		0.016		0.006

		0.02		0.005

		0.013		0.004

		0.011		0.004

		0.015		0.004

		0.015		0.004

		0.015		0.004

		0.01		0.003

		0.013		0.004

		0.015		0.004

		0.016		0.004

		0.011		0.004

		0.032		0.007

		0.02		0.005

		0.027		0.005

		0.017		0.004



PM10(ppm)

PM2.5(ppm)

Idő (perc)

Részecskekoncentráció (ppm)

TIG sza. kezelés PM10-PM2,5 mennyiség légzési zónában



Munka1

		Date Time		PM10(ppm)		PM2.5(ppm)

		5/31/21 10:27		0.081		0.014

		5/31/21 10:28		0.147		0.022

		5/31/21 10:29		0.093		0.016

		5/31/21 10:30		0.113		0.017

		5/31/21 10:31		0.071		0.012

		5/31/21 10:32		0.088		0.015

		5/31/21 10:33		0.074		0.014

		5/31/21 10:34		0.07		0.012

		5/31/21 10:35		0.073		0.013

		5/31/21 10:36		0.087		0.014

		5/31/21 10:37		0.09		0.014

		5/31/21 10:38		0.047		0.008

		5/31/21 10:39		0.045		0.008

		5/31/21 10:40		0.034		0.007

		5/31/21 10:41		0.038		0.007

		5/31/21 10:42		0.037		0.006

		5/31/21 10:43		0.028		0.006

		5/31/21 10:44		0.028		0.005

		5/31/21 10:45		0.024		0.005

		5/31/21 10:46		0.02		0.004

		5/31/21 10:47		0.027		0.004

		5/31/21 10:48		0.021		0.005

		5/31/21 10:49		0.018		0.005

		5/31/21 10:50		0.014		0.004

		5/31/21 10:51		0.017		0.005

		5/31/21 10:52		0.012		0.005

		5/31/21 10:53		0.013		0.004

		5/31/21 10:54		0.016		0.004

		5/31/21 10:55		0.011		0.003

		5/31/21 10:56		0.016		0.005

		5/31/21 10:57		0.019		0.008

		5/31/21 10:58		0.018		0.006

		5/31/21 10:59		0.013		0.005

		5/31/21 11:00		0.012		0.005

		5/31/21 11:01		0.018		0.006

		5/31/21 11:02		0.046		0.008

		5/31/21 11:03		0.053		0.01

		5/31/21 11:04		0.057		0.009

		5/31/21 11:05		0.071		0.011

		5/31/21 11:06		0.118		0.017

		5/31/21 11:07		0.045		0.008

		5/31/21 11:08		0.046		0.008

		5/31/21 11:09		0.035		0.007

		5/31/21 11:10		0.035		0.008

		5/31/21 11:11		0.044		0.013

		5/31/21 11:12		0.049		0.016

		5/31/21 11:13		0.034		0.014

		5/31/21 11:14		0.031		0.01

		5/31/21 11:15		0.028		0.009

		5/31/21 11:16		0.023		0.009

		5/31/21 11:17		0.022		0.009

		5/31/21 11:18		0.02		0.008

		5/31/21 11:19		0.015		0.007

		5/31/21 11:20		0.018		0.007

		5/31/21 11:21		0.016		0.006

		5/31/21 11:22		0.014		0.006

		5/31/21 11:23		0.014		0.005

		5/31/21 11:24		0.011		0.004

		5/31/21 11:25		0.011		0.005

		5/31/21 11:26		0.009		0.004

		5/31/21 11:27		0.01		0.004

		5/31/21 11:28		0.017		0.005

		5/31/21 11:29		0.045		0.008

		5/31/21 11:30		0.026		0.006

		5/31/21 11:31		0.027		0.005

		5/31/21 11:32		0.029		0.005

		5/31/21 11:33		0.037		0.006

		5/31/21 11:34		0.033		0.006

		5/31/21 11:35		0.031		0.006

		5/31/21 11:36		0.02		0.005

		5/31/21 11:37		0.025		0.005

		5/31/21 11:38		0.023		0.004

		5/31/21 11:39		0.02		0.004

		5/31/21 11:40		0.012		0.003

		5/31/21 11:41		0.016		0.003

		5/31/21 11:42		0.014		0.003

		5/31/21 11:43		0.012		0.003

		5/31/21 11:44		0.015		0.003

		5/31/21 11:45		0.009		0.003

		5/31/21 11:46		0.013		0.005

		5/31/21 11:47		0.012		0.006

		5/31/21 11:48		0.009		0.005

		5/31/21 11:49		0.015		0.005

		5/31/21 11:50		0.015		0.005

		5/31/21 11:51		0.013		0.004

		5/31/21 11:52		0.013		0.004

		5/31/21 11:53		0.013		0.007

		5/31/21 11:54		0.015		0.011

		5/31/21 11:55		0.015		0.011

		5/31/21 11:56		0.013		0.01

		5/31/21 11:57		0.019		0.009

		5/31/21 11:58		0.017		0.008

		5/31/21 11:59		0.022		0.009

		5/31/21 12:00		0.016		0.009

		5/31/21 12:01		0.013		0.008

		5/31/21 12:02		0.01		0.008

		5/31/21 12:03		0.019		0.008

		5/31/21 12:04		0.015		0.006

		5/31/21 12:05		0.018		0.008

		5/31/21 12:06		0.012		0.007

		5/31/21 12:07		0.015		0.009

		5/31/21 12:08		0.015		0.008

		5/31/21 12:09		0.016		0.007

		5/31/21 12:10		0.014		0.007

		5/31/21 12:11		0.013		0.007

		5/31/21 12:12		0.058		0.018

		5/31/21 12:13		0.018		0.01

		5/31/21 12:14		0.035		0.01

		5/31/21 12:15		0.031		0.009

		5/31/21 12:16		0.032		0.009

		5/31/21 12:17		0.019		0.006

		5/31/21 12:18		0.024		0.006

		5/31/21 12:19		0.15		0.027

		5/31/21 12:20		0.038		0.009

		5/31/21 12:21		0.101		0.019

		5/31/21 12:22		0.075		0.014

		5/31/21 12:23		0.054		0.01

		5/31/21 12:24		0.057		0.01

		5/31/21 12:25		0.049		0.01

		5/31/21 12:26		0.038		0.009

		5/31/21 12:27		0.032		0.007

		5/31/21 12:28		0.027		0.005

		5/31/21 12:29		0.022		0.005

		5/31/21 12:30		0.015		0.004

		5/31/21 12:31		0.01		0.004

		5/31/21 12:32		0.014		0.006

		5/31/21 12:33		0.008		0.003

		5/31/21 12:34		0.009		0.003

		5/31/21 12:35		0.009		0.003

		5/31/21 12:36		0.012		0.004

		5/31/21 12:37		0.011		0.005

		5/31/21 12:38		0.007		0.005

		5/31/21 12:39		0.01		0.006

		5/31/21 12:40		0.012		0.01

		5/31/21 12:41		0.028		0.026

		5/31/21 12:42		0.028		0.025

		5/31/21 12:43		0.044		0.041

		5/31/21 12:44		0.035		0.032

		5/31/21 12:45		0.046		0.044

		5/31/21 12:46		0.081		0.076

		5/31/21 12:47		0.097		0.068

		5/31/21 12:48		0.038		0.032

		5/31/21 12:49		0.026		0.019

		5/31/21 12:50		0.023		0.016

		5/31/21 12:51		0.023		0.016

		5/31/21 12:52		0.029		0.012

		5/31/21 12:53		0.015		0.006

		5/31/21 12:54		0.017		0.006

		5/31/21 12:55		0.023		0.009

		5/31/21 12:56		0.016		0.01

		5/31/21 12:57		0.014		0.009

		5/31/21 12:58		0.013		0.011

		5/31/21 12:59		0.009		0.008

		5/31/21 13:00		0.011		0.007

		5/31/21 13:01		0.01		0.006

		5/31/21 13:02		0.013		0.006

		5/31/21 13:03		0.01		0.005

		5/31/21 13:04		0.009		0.004

		5/31/21 13:05		0.01		0.004

		5/31/21 13:06		0.026		0.006

		5/31/21 13:07		0.024		0.005

		5/31/21 13:08		0.046		0.008

		5/31/21 13:09		0.036		0.006

		5/31/21 13:10		0.017		0.004

		5/31/21 13:11		0.02		0.004

		5/31/21 13:12		0.015		0.004

		5/31/21 13:13		0.01		0.003

		5/31/21 13:14		0.008		0.002

		5/31/21 13:15		0.008		0.002

		5/31/21 13:16		0.009		0.003

		5/31/21 13:17		0.007		0.003

		5/31/21 13:18		0.006		0.002

		5/31/21 13:19		0.006		0.003

		5/31/21 13:20		0.009		0.003

		5/31/21 13:21		0.008		0.003

		5/31/21 13:22		0.009		0.003

		5/31/21 13:23		0.007		0.003

		5/31/21 13:24		0.006		0.002

		5/31/21 13:25		0.008		0.003

		5/31/21 13:26		0.005		0.003

		5/31/21 13:27		0.05		0.008

		5/31/21 13:28		0.028		0.005

		5/31/21 13:29		0.029		0.006

		5/31/21 13:30		0.023		0.004

		5/31/21 13:31		0.015		0.004

		5/31/21 13:32		0.01		0.003

		5/31/21 13:33		0.008		0.003

		5/31/21 13:34		0.006		0.003

		5/31/21 13:35		0.006		0.003

		5/31/21 13:36		0.008		0.003

		5/31/21 13:37		0.007		0.002

		5/31/21 13:38		0.014		0.003

		5/31/21 13:39		0.006		0.002

		5/31/21 13:40		0.007		0.002

		5/31/21 13:41		0.013		0.011

		5/31/21 13:42		0.019		0.018

		5/31/21 13:43		0.009		0.007

		5/31/21 13:44		0.014		0.012

		5/31/21 13:45		0.011		0.007

		5/31/21 13:46		0.009		0.004

		5/31/21 13:47		0.007		0.003

		5/31/21 13:48		0.006		0.003

		5/31/21 13:49		0.006		0.005

		5/31/21 13:50		0.006		0.003

		5/31/21 13:51		0.037		0.007

		5/31/21 13:52		0.018		0.005

		5/31/21 13:53		0.04		0.006

		5/31/21 13:54		0.028		0.005

		5/31/21 13:55		0.02		0.004

		5/31/21 13:56		0.017		0.003

		5/31/21 13:57		0.011		0.002

		5/31/21 13:58		0.013		0.004

		5/31/21 13:59		0.008		0.004

		5/31/21 14:00		0.008		0.004

		5/31/21 14:01		0.005		0.002

		5/31/21 14:02		0.008		0.003

		5/31/21 14:03		0.005		0.003

		5/31/21 14:04		0.01		0.003

		5/31/21 14:05		0.006		0.003

		5/31/21 14:06		0.008		0.003

		5/31/21 14:07		0.012		0.004

		5/31/21 14:08		0.007		0.004

		5/31/21 14:09		0.006		0.003

		5/31/21 14:10		0.004		0.002

		5/31/21 14:11		0.005		0.002

		5/31/21 14:12		0.005		0.003

		5/31/21 14:13		0.008		0.003

		5/31/21 14:14		0.006		0.003

		5/31/21 14:15		0.004		0.002

		5/31/21 14:16		0.006		0.003

		5/31/21 14:17		0.006		0.002

		5/31/21 14:18		0.008		0.003

		5/31/21 14:19		0.007		0.004

		5/31/21 14:20		0.007		0.003

		5/31/21 14:21		0.005		0.002

		5/31/21 14:22		0.016		0.003

		5/31/21 14:23		0.007		0.002

		5/31/21 14:24		0.011		0.003

		5/31/21 14:25		0.05		0.008

		5/31/21 14:26		0.068		0.01

		5/31/21 14:27		0.016		0.004

		5/31/21 14:28		0.04		0.006

		5/31/21 14:29		0.024		0.004

		5/31/21 14:30		0.016		0.003

		5/31/21 14:31		0.009		0.002

		5/31/21 17:01		0.03		0.005

		5/31/21 17:06		0.026		0.004

		5/31/21 17:07		0.025		0.004

		5/31/21 17:08		0.032		0.005

		5/31/21 17:09		0.057		0.008

		5/31/21 17:10		0.046		0.008

		5/31/21 17:11		0.105		0.015

		5/31/21 17:12		0.1		0.016

		5/31/21 17:13		0.086		0.015

		5/31/21 17:14		0.066		0.011

		5/31/21 17:15		0.052		0.009

		5/31/21 17:16		0.043		0.008

		5/31/21 17:17		0.031		0.006

		5/31/21 17:18		0.031		0.006

		5/31/21 17:19		0.027		0.005

		5/31/21 17:20		0.017		0.004

		5/31/21 17:21		0.016		0.004

		5/31/21 17:22		0.015		0.003

		5/31/21 17:23		0.012		0.003

		5/31/21 17:24		0.015		0.003

		5/31/21 17:25		0.016		0.003

		5/31/21 17:26		0.01		0.003

		5/31/21 17:27		0.008		0.002

		5/31/21 17:28		0.018		0.003

		5/31/21 17:29		0.015		0.003

		5/31/21 17:30		0.022		0.004

		5/31/21 17:31		0.012		0.003

		5/31/21 17:32		0.009		0.002

		5/31/21 17:33		0.007		0.002

		5/31/21 17:34		0.015		0.003

		5/31/21 17:35		0.009		0.003

		5/31/21 17:36		0.011		0.002

		5/31/21 17:37		0.009		0.002

		5/31/21 17:38		0.008		0.002

		5/31/21 17:39		0.008		0.002

		5/31/21 17:40		0.011		0.002

		5/31/21 17:41		0.013		0.002

		5/31/21 17:42		0.008		0.002

		5/31/21 17:43		0.008		0.002

		5/31/21 17:44		0.005		0.002

		5/31/21 17:45		0.006		0.002

		5/31/21 17:46		0.004		0.002

		5/31/21 17:47		0.015		0.002

		5/31/21 17:48		0.012		0.002

		5/31/21 17:49		0.017		0.003

		5/31/21 17:50		0.013		0.003

		5/31/21 17:51		0.012		0.003

		5/31/21 17:52		0.014		0.002

		5/31/21 17:53		0.009		0.003

		5/31/21 17:54		0.012		0.002

		5/31/21 17:55		0.009		0.002

		5/31/21 17:56		0.016		0.003

		5/31/21 17:57		0.01		0.003

		5/31/21 17:58		0.014		0.003

		5/31/21 17:59		0.012		0.003

		5/31/21 18:00		0.012		0.002

		5/31/21 18:01		0.008		0.002

		5/31/21 18:02		0.007		0.002

		5/31/21 18:03		0.017		0.003

		5/31/21 18:04		0.045		0.009

		5/31/21 18:05		0.093		0.011

		5/31/21 18:06		0.072		0.009

		5/31/21 18:07		0.09		0.012

		5/31/21 18:08		0.065		0.01

		5/31/21 18:09		0.056		0.008

		5/31/21 18:10		0.048		0.007

		5/31/21 18:11		0.034		0.006

		5/31/21 18:12		0.031		0.006

		5/31/21 18:13		0.027		0.005

		5/31/21 18:14		0.023		0.004

		5/31/21 18:15		0.02		0.004

		5/31/21 18:16		0.018		0.005

		5/31/21 18:17		0.017		0.004

		5/31/21 18:18		0.015		0.004

		5/31/21 18:19		0.013		0.003

		5/31/21 18:20		0.016		0.003

		5/31/21 18:21		0.007		0.003

		5/31/21 18:22		0.012		0.003

		5/31/21 18:23		0.019		0.004

		5/31/21 18:24		0.009		0.003

		5/31/21 18:25		0.01		0.003

		5/31/21 18:26		0.01		0.004

		5/31/21 18:27		0.01		0.003

		5/31/21 18:28		0.007		0.003

		5/31/21 18:29		0.011		0.003

		5/31/21 18:30		0.011		0.003

		5/31/21 18:31		0.01		0.003

		5/31/21 18:32		0.013		0.004

		5/31/21 18:33		0.011		0.003

		5/31/21 18:34		0.019		0.005

		5/31/21 18:35		0.011		0.003

		5/31/21 18:36		0.037		0.007

		5/31/21 18:37		0.023		0.006

		5/31/21 18:38		0.011		0.003

		5/31/21 18:39		0.006		0.003

		5/31/21 18:40		0.046		0.008

		5/31/21 18:41		0.017		0.004

		5/31/21 18:42		0.028		0.005

		5/31/21 18:43		0.016		0.004

		5/31/21 18:44		0.014		0.003

		5/31/21 18:45		0.011		0.003

		5/31/21 18:46		0.011		0.002

		5/31/21 18:47		0.011		0.003

		5/31/21 18:48		0.008		0.002

		5/31/21 18:49		0.012		0.003

		5/31/21 18:50		0.013		0.002

		5/31/21 18:51		0.008		0.002

		5/31/21 18:52		0.011		0.002

		5/31/21 18:53		0.006		0.002

		5/31/21 18:54		0.007		0.002

		5/31/21 18:55		0.01		0.003

		5/31/21 18:56		0.009		0.002

		5/31/21 18:57		0.008		0.002

		5/31/21 18:58		0.009		0.002

		5/31/21 18:59		0.01		0.002

		5/31/21 19:00		0.011		0.002

		5/31/21 19:01		0.011		0.002

		5/31/21 19:02		0.009		0.002

		5/31/21 19:03		0.008		0.002

		5/31/21 19:04		0.008		0.002

		5/31/21 19:05		0.009		0.002

		5/31/21 19:06		0.007		0.002

		5/31/21 19:07		0.005		0.002

		5/31/21 19:08		0.011		0.002

		5/31/21 19:09		0.009		0.003

		5/31/21 19:10		0.007		0.002

		5/31/21 19:11		0.009		0.003

		5/31/21 19:12		0.007		0.002

		5/31/21 19:13		0.005		0.002

		5/31/21 19:14		0.011		0.002

		5/31/21 19:15		0.013		0.003

		5/31/21 19:16		0.008		0.002

		5/31/21 19:17		0.01		0.003

		5/31/21 19:18		0.01		0.003

		5/31/21 19:19		0.01		0.003

		5/31/21 19:20		0.01		0.004

		5/31/21 19:21		0.01		0.003

		5/31/21 19:22		0.016		0.004

		5/31/21 19:23		0.016		0.004

		5/31/21 19:24		0.021		0.004

		5/31/21 19:25		0.017		0.004

		5/31/21 19:26		0.016		0.003

		5/31/21 19:27		0.013		0.003

		5/31/21 19:28		0.025		0.004

		5/31/21 19:29		0.051		0.01

		5/31/21 19:30		0.039		0.007

		5/31/21 19:31		0.027		0.005

		5/31/21 19:32		0.03		0.005

		5/31/21 19:33		0.023		0.004

		5/31/21 19:34		0.019		0.004

		5/31/21 19:35		0.026		0.005

		5/31/21 19:36		0.021		0.005

		5/31/21 19:37		0.018		0.004

		5/31/21 19:38		0.017		0.005

		5/31/21 19:39		0.017		0.004

		5/31/21 19:40		0.016		0.004

		5/31/21 19:41		0.017		0.004

		5/31/21 19:42		0.011		0.003

		5/31/21 19:43		0.011		0.003

		5/31/21 19:44		0.012		0.004

		5/31/21 19:45		0.011		0.003

		5/31/21 19:46		0.01		0.003

		5/31/21 19:47		0.009		0.004

		5/31/21 19:48		0.014		0.004

		5/31/21 19:49		0.058		0.008

		5/31/21 19:50		0.01		0.003

		5/31/21 19:51		0.013		0.003

		5/31/21 19:52		0.01		0.003

		5/31/21 19:53		0.009		0.003

		5/31/21 19:54		0.01		0.003

		5/31/21 19:55		0.012		0.004

		5/31/21 19:56		0.01		0.003

		5/31/21 19:57		0.012		0.003

		5/31/21 19:58		0.01		0.003

		5/31/21 19:59		0.011		0.002

		5/31/21 20:00		0.009		0.003

		5/31/21 20:01		0.01		0.003

		5/31/21 20:02		0.007		0.002

		5/31/21 20:03		0.023		0.004

		5/31/21 20:04		0.043		0.006

		5/31/21 20:05		0.024		0.005

		5/31/21 20:06		0.025		0.005

		5/31/21 20:07		0.02		0.005

		5/31/21 20:08		0.014		0.005

		5/31/21 20:09		0.012		0.004

		5/31/21 20:10		0.014		0.006

		5/31/21 20:11		0.017		0.006

		5/31/21 20:12		0.015		0.005

		5/31/21 20:13		0.018		0.005

		5/31/21 20:14		0.013		0.004

		5/31/21 20:15		0.011		0.005

		5/31/21 20:16		0.02		0.009

		5/31/21 20:17		0.027		0.016

		5/31/21 20:18		0.02		0.013

		5/31/21 20:19		0.018		0.012

		5/31/21 20:20		0.015		0.011

		5/31/21 20:21		0.016		0.01

		5/31/21 20:22		0.015		0.008

		5/31/21 20:23		0.013		0.008

		5/31/21 20:24		0.015		0.008

		5/31/21 20:25		0.015		0.007

		5/31/21 20:26		0.015		0.006

		5/31/21 20:27		0.01		0.006

		5/31/21 20:28		0.011		0.005

		5/31/21 20:29		0.013		0.007

		5/31/21 20:30		0.014		0.005

		5/31/21 20:31		0.016		0.006

		5/31/21 20:32		0.02		0.005

		5/31/21 20:33		0.013		0.004

		5/31/21 20:34		0.011		0.004

		5/31/21 20:35		0.015		0.004

		5/31/21 20:36		0.015		0.004

		5/31/21 20:37		0.015		0.004

		5/31/21 20:38		0.01		0.003

		5/31/21 20:39		0.013		0.004

		5/31/21 20:40		0.015		0.004

		5/31/21 20:41		0.016		0.004

		5/31/21 20:42		0.011		0.004

		5/31/21 20:43		0.032		0.007

		5/31/21 20:44		0.02		0.005

		5/31/21 20:45		0.027		0.005

		5/31/21 20:46		0.017		0.004
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PM10(ppm)

PM2.5(ppm)

Mintavétel

részecskekoncentráció (ppm)

TIG sza. kezelés PM10-PM2,5 mennyiség légzési zónában 2021. 05. 31.
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PM10(ppm)

PM2.5(ppm)

Idő (perc)

Részecskekoncentráció (ppm)

TIG sza. kezelés PM10-PM2,5 mennyiség légzési zónában
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Eredmények
• Hagyományos eljárás helyi elszívással légzési zónában vs. Pisztolyelszívás + helyi 

elszívás, Nanorészecske-szám
Hagyományos TIG pisztoly nanorészecske kibácsátjás sz.a. 80A
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Elszívásos TIG pisztoly nanorészecske kibácsátjás sz.a. 80A
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Diagram2

		553158		398910		219347

		526984		403802		215966

		406260		401020		206139

		14353		395933		199396

		13601		394525		198201

		4666		397037		187693

		6338		409331		180125

		73366		408626		173130

		350818		406814		169911

		359647		400824		166253

		305823		456278		160975

		304804		468665		154759

		282256		501800		152994

		285429		485188		152033

		295163		470106		146701

		259812		519218		141135

		237405		522688		136933

		242322		515840		107577

		245544		536049		113739

		232776		595817		122384

		228318		581361		117656

		226986		563222		115290

		218507		530832		116706

		228455		648562		124157

		227948		657855		124515

		209307		658262		119272

		208425		829848		114177

		203282		734317		104297

		194409		1011075		136137

		188029		701481		131950

		186030		621504		115783

		175836		644802		139628

		178086		635035		174694

		173232		622825		259237

		167744		621741		167214

		157982		626541		269115

		146129		674991		243284

		147298		673558		402123

		152197		698836		452134

		155826		708574		460703

		156299		700138		440430

		154762		682707		401091

		153841		649134		428983

		150111		628679		411003

		147549		627650		409652

		142679		613964		431661

		145275		743784		502994

		145709		692328		453733

		142214		715205		684272

		145695		673785		636575

		144740		656838		610184

		143185		647304		563696

		144554		642275		506529

		143969		660129		476590

		138951		654471		668198

		139728		710064		665081

		148756		736494		602467

		171972		677847		549911

		189030		747001		578271

		184973		786001		437768

		182286		783400		491968

		173276		792083		467345

		181841		616074		416859

		194178		615334		442442

		207722		617792		413820

		212119		644358		665158

		213435		943199		877305

		224369		674960		529405

		237644		647686		584245

		246521		658788		543300

		254905		908494		576479

		253149		1110248		744459

		250351		1144208		993921

		308657		1087721		927560

		278469		1135731		693424

		293298		876339		891208

		313569		1188518		970793

		359966		925419		797265

		393690		905642		831667

		403911		951416		835056

		381325		982758		812904

		384709		960079		539217

		378980		991909		769528

		395361		993139		612959

		411545		969610		602105

		405016		936572		655944

		397705		921901		875471

		391593		909804		883638

		370333		888414		785062

		560147		848527		855595

		505036		846643		828991



A

B

C

Idő (10s)

Nanorészecskeszám (db/cm3)

Hagyományos TIG pisztoly nanorészecske kibácsátjás sz.a. 80A
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				TIG hagyományos pisztoly								TIG elszívásos pisztoly

				A		B		C				A		B		C

				553158		398910		219347				49430		52680		71127								TIG A		TIG B		TIG C		TIG elsz A		TIG elsz B		TIG elsz C

				526984		403802		215966				72232		54462		74953						Átlag		237073.065934066		699519.307692308		434809.285714286		57026.8571428571		62417.7802197802		69396.5164835165

				406260		401020		206139				67041		50778		66301						Szórás		115110.964587103		195426.603112819		267226.678963563		7814.149632517		26643.4250016365		39120.5394189584

				14353		395933		199396				72565		53454		57823

				13601		394525		198201				51153		49197		61445

				4666		397037		187693				47301		46752		88821

				6338		409331		180125				54039		49541		77302

				73366		408626		173130				78417		47911		65145

				350818		406814		169911				73576		46426		60786

				359647		400824		166253				73622		45535		55523

				305823		456278		160975				68288		44391		55097

				304804		468665		154759				68665		45491		60273

				282256		501800		152994				59358		50370		59568

				285429		485188		152033				63705		77868		56939

				295163		470106		146701				63549		74721		51602

				259812		519218		141135				63110		56515		52451

				237405		522688		136933				63430		58520		50122

				242322		515840		107577				68055		56809		53967

				245544		536049		113739				66507		61871		51840

				232776		595817		122384				64105		56160		53992

				228318		581361		117656				62661		59516		44157

				226986		563222		115290				64470		57424		47334

				218507		530832		116706				59636		60002		46185

				228455		648562		124157				74435		54949		53048

				227948		657855		124515				64343		56349		57963

				209307		658262		119272				58347		54419		73698

				208425		829848		114177				58141		46287		76306

				203282		734317		104297				62546		45319		66436

				194409		1011075		136137				57897		44948		71270

				188029		701481		131950				60014		48629		73373

				186030		621504		115783				60058		46331		76774

				175836		644802		139628				56086		42283		57423

				178086		635035		174694				54945		44217		52804

				173232		622825		259237				58436		69072		58980

				167744		621741		167214				54483		98570		58437

				157982		626541		269115				55344		54392		60599

				146129		674991		243284				57035		48676		59360

				147298		673558		402123				58971		103186		51951

				152197		698836		452134				59501		68842		59529

				155826		708574		460703				61036		205478		54310

				156299		700138		440430				55865		87483		52530

				154762		682707		401091				56582		91061		44208

				153841		649134		428983				58375		67354		52714

				150111		628679		411003				57061		49836		49518

				147549		627650		409652				53518		65508		61664

				142679		613964		431661				54293		66171		67749

				145275		743784		502994				55375		56702		73475

				145709		692328		453733				52388		60079		75226

				142214		715205		684272				52614		56275		54476

				145695		673785		636575				54310		60442		71511

				144740		656838		610184				68349		59487		90782

				143185		647304		563696				66406		62277		278052

				144554		642275		506529				56682		63821		255850

				143969		660129		476590				58581		71920		180243

				138951		654471		668198				55223		73591		164662

				139728		710064		665081				49835		61738		133033

				148756		736494		602467				57235		63212		137192

				171972		677847		549911				55545		59292		124509

				189030		747001		578271				63409		61003		107340

				184973		786001		437768				65293		54423		110960

				182286		783400		491968				59102		49950		114893

				173276		792083		467345				48688		56109		93664

				181841		616074		416859				47854		51364		57265

				194178		615334		442442				47797		48854		52190

				207722		617792		413820				46848		47828		57736

				212119		644358		665158				49935		53153		54305

				213435		943199		877305				52867		48782		48789

				224369		674960		529405				51519		46954		54951

				237644		647686		584245				47144		52506		48204

				246521		658788		543300				46927		47755		54489

				254905		908494		576479				45658		45661		54890

				253149		1110248		744459				48097		43635		67223

				250351		1144208		993921				49813		50017		64126

				308657		1087721		927560				50229		52695		54695

				278469		1135731		693424				48832		48266		51935

				293298		876339		891208				49556		46647		47242

				313569		1188518		970793				50104		50502		52873

				359966		925419		797265				50978		54173		49727

				393690		905642		831667				49085		54452		46112

				403911		951416		835056				47085		57106		51160

				381325		982758		812904				43973		57803		47199

				384709		960079		539217				46731		54823		42748

				378980		991909		769528				45193		66623		42609

				395361		993139		612959				48746		101659		44269

				411545		969610		602105				50987		97494		51648

				405016		936572		655944				49646		108878		57642

				397705		921901		875471				51746		217201		74404

				391593		909804		883638				52068		77735		56122

				370333		888414		785062				54112		59981		39294

				560147		848527		855595				64184		68225		36093

				505036		846643		828991				60468		83171		35878

		Átlag		237073.065934066		699519.307692308		434809.285714286		Átlag		57026.8571428571		62417.7802197802		69396.5164835165

		Szórás		115110.964587103		195426.603112819		267226.678963563		Szórás		7814.149632517		26643.4250016365		39120.5394189584

		Student t-próba TIG -TIG elsz között

		p=		1.24656696516098E-67





Munka1

														115110.964587103		115110.964587103		195426.603112819		195426.603112819		267226.678963563		267226.678963563		7814.149632517		7814.149632517		26643.4250016365		26643.4250016365		39120.5394189584		39120.5394189584



TIG A

TIG B

TIG C

TIG elsz A

TIG elsz B

TIG elsz C

Eljárás

Nanorészecske-szám átlag (db/cm3)

Átlagos nanorészecskeszám hagyományos és elszívásos TIG pisztoly esetén, sz.a.  80A, 15 perc ívidő
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Hagyományos TIG pisztoly nanorészecske kibácsátjás sz.a. 80A
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Diagram3

		49430		52680		71127

		72232		54462		74953

		67041		50778		66301

		72565		53454		57823

		51153		49197		61445

		47301		46752		88821
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		61036		205478		54310
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		58581		71920		180243
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		47854		51364		57265
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		49935		53153		54305
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		47144		52506		48204
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		48832		48266		51935

		49556		46647		47242

		50104		50502		52873

		50978		54173		49727

		49085		54452		46112

		47085		57106		51160

		43973		57803		47199

		46731		54823		42748

		45193		66623		42609

		48746		101659		44269

		50987		97494		51648

		49646		108878		57642

		51746		217201		74404
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		64184		68225		36093
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Munka1

		

				TIG hagyományos pisztoly								TIG elszívásos pisztoly

				A		B		C				A		B		C

				553158		398910		219347				49430		52680		71127								TIG A		TIG B		TIG C		TIG elsz A		TIG elsz B		TIG elsz C

				526984		403802		215966				72232		54462		74953						Átlag		237073.065934066		699519.307692308		434809.285714286		57026.8571428571		62417.7802197802		69396.5164835165

				406260		401020		206139				67041		50778		66301						Szórás		115110.964587103		195426.603112819		267226.678963563		7814.149632517		26643.4250016365		39120.5394189584

				14353		395933		199396				72565		53454		57823

				13601		394525		198201				51153		49197		61445

				4666		397037		187693				47301		46752		88821

				6338		409331		180125				54039		49541		77302

				73366		408626		173130				78417		47911		65145

				350818		406814		169911				73576		46426		60786

				359647		400824		166253				73622		45535		55523

				305823		456278		160975				68288		44391		55097

				304804		468665		154759				68665		45491		60273

				282256		501800		152994				59358		50370		59568

				285429		485188		152033				63705		77868		56939

				295163		470106		146701				63549		74721		51602

				259812		519218		141135				63110		56515		52451

				237405		522688		136933				63430		58520		50122

				242322		515840		107577				68055		56809		53967

				245544		536049		113739				66507		61871		51840

				232776		595817		122384				64105		56160		53992

				228318		581361		117656				62661		59516		44157

				226986		563222		115290				64470		57424		47334

				218507		530832		116706				59636		60002		46185

				228455		648562		124157				74435		54949		53048

				227948		657855		124515				64343		56349		57963

				209307		658262		119272				58347		54419		73698

				208425		829848		114177				58141		46287		76306

				203282		734317		104297				62546		45319		66436

				194409		1011075		136137				57897		44948		71270

				188029		701481		131950				60014		48629		73373

				186030		621504		115783				60058		46331		76774

				175836		644802		139628				56086		42283		57423

				178086		635035		174694				54945		44217		52804

				173232		622825		259237				58436		69072		58980

				167744		621741		167214				54483		98570		58437

				157982		626541		269115				55344		54392		60599

				146129		674991		243284				57035		48676		59360

				147298		673558		402123				58971		103186		51951

				152197		698836		452134				59501		68842		59529

				155826		708574		460703				61036		205478		54310

				156299		700138		440430				55865		87483		52530

				154762		682707		401091				56582		91061		44208

				153841		649134		428983				58375		67354		52714

				150111		628679		411003				57061		49836		49518

				147549		627650		409652				53518		65508		61664

				142679		613964		431661				54293		66171		67749

				145275		743784		502994				55375		56702		73475

				145709		692328		453733				52388		60079		75226

				142214		715205		684272				52614		56275		54476

				145695		673785		636575				54310		60442		71511

				144740		656838		610184				68349		59487		90782

				143185		647304		563696				66406		62277		278052

				144554		642275		506529				56682		63821		255850

				143969		660129		476590				58581		71920		180243

				138951		654471		668198				55223		73591		164662

				139728		710064		665081				49835		61738		133033

				148756		736494		602467				57235		63212		137192

				171972		677847		549911				55545		59292		124509

				189030		747001		578271				63409		61003		107340

				184973		786001		437768				65293		54423		110960

				182286		783400		491968				59102		49950		114893

				173276		792083		467345				48688		56109		93664

				181841		616074		416859				47854		51364		57265

				194178		615334		442442				47797		48854		52190

				207722		617792		413820				46848		47828		57736

				212119		644358		665158				49935		53153		54305

				213435		943199		877305				52867		48782		48789

				224369		674960		529405				51519		46954		54951

				237644		647686		584245				47144		52506		48204

				246521		658788		543300				46927		47755		54489

				254905		908494		576479				45658		45661		54890

				253149		1110248		744459				48097		43635		67223

				250351		1144208		993921				49813		50017		64126

				308657		1087721		927560				50229		52695		54695

				278469		1135731		693424				48832		48266		51935

				293298		876339		891208				49556		46647		47242

				313569		1188518		970793				50104		50502		52873

				359966		925419		797265				50978		54173		49727

				393690		905642		831667				49085		54452		46112

				403911		951416		835056				47085		57106		51160

				381325		982758		812904				43973		57803		47199

				384709		960079		539217				46731		54823		42748

				378980		991909		769528				45193		66623		42609

				395361		993139		612959				48746		101659		44269

				411545		969610		602105				50987		97494		51648

				405016		936572		655944				49646		108878		57642

				397705		921901		875471				51746		217201		74404

				391593		909804		883638				52068		77735		56122

				370333		888414		785062				54112		59981		39294

				560147		848527		855595				64184		68225		36093

				505036		846643		828991				60468		83171		35878

		Átlag		237073.065934066		699519.307692308		434809.285714286		Átlag		57026.8571428571		62417.7802197802		69396.5164835165

		Szórás		115110.964587103		195426.603112819		267226.678963563		Szórás		7814.149632517		26643.4250016365		39120.5394189584

		Student t-próba TIG -TIG elsz között

		p=		1.24656696516098E-67
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Átlagos nanorészecskeszám hagyományos és elszívásos TIG 
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Eljárás

Nanorészecske-szám átlag (db/cm3)

Átlagos nanorészecskeszám hagyományos és elszívásos TIG pisztoly esetén, sz.a.  80A, 15 perc ívidő



Munka1

		

				TIG hagyományos pisztoly								TIG elszívásos pisztoly

				A		B		C				A		B		C

				553158		398910		219347				49430		52680		71127								TIG A		TIG B		TIG C		TIG elsz A		TIG elsz B		TIG elsz C

				526984		403802		215966				72232		54462		74953						Átlag		237073.065934066		699519.307692308		434809.285714286		57026.8571428571		62417.7802197802		69396.5164835165

				406260		401020		206139				67041		50778		66301						Szórás		115110.964587103		195426.603112819		267226.678963563		7814.149632517		26643.4250016365		39120.5394189584

				14353		395933		199396				72565		53454		57823

				13601		394525		198201				51153		49197		61445

				4666		397037		187693				47301		46752		88821

				6338		409331		180125				54039		49541		77302

				73366		408626		173130				78417		47911		65145

				350818		406814		169911				73576		46426		60786

				359647		400824		166253				73622		45535		55523

				305823		456278		160975				68288		44391		55097

				304804		468665		154759				68665		45491		60273

				282256		501800		152994				59358		50370		59568

				285429		485188		152033				63705		77868		56939

				295163		470106		146701				63549		74721		51602

				259812		519218		141135				63110		56515		52451

				237405		522688		136933				63430		58520		50122

				242322		515840		107577				68055		56809		53967

				245544		536049		113739				66507		61871		51840

				232776		595817		122384				64105		56160		53992

				228318		581361		117656				62661		59516		44157

				226986		563222		115290				64470		57424		47334

				218507		530832		116706				59636		60002		46185

				228455		648562		124157				74435		54949		53048

				227948		657855		124515				64343		56349		57963

				209307		658262		119272				58347		54419		73698

				208425		829848		114177				58141		46287		76306

				203282		734317		104297				62546		45319		66436

				194409		1011075		136137				57897		44948		71270

				188029		701481		131950				60014		48629		73373

				186030		621504		115783				60058		46331		76774

				175836		644802		139628				56086		42283		57423

				178086		635035		174694				54945		44217		52804

				173232		622825		259237				58436		69072		58980

				167744		621741		167214				54483		98570		58437

				157982		626541		269115				55344		54392		60599

				146129		674991		243284				57035		48676		59360

				147298		673558		402123				58971		103186		51951

				152197		698836		452134				59501		68842		59529

				155826		708574		460703				61036		205478		54310

				156299		700138		440430				55865		87483		52530

				154762		682707		401091				56582		91061		44208

				153841		649134		428983				58375		67354		52714

				150111		628679		411003				57061		49836		49518

				147549		627650		409652				53518		65508		61664

				142679		613964		431661				54293		66171		67749

				145275		743784		502994				55375		56702		73475

				145709		692328		453733				52388		60079		75226

				142214		715205		684272				52614		56275		54476

				145695		673785		636575				54310		60442		71511

				144740		656838		610184				68349		59487		90782

				143185		647304		563696				66406		62277		278052

				144554		642275		506529				56682		63821		255850

				143969		660129		476590				58581		71920		180243

				138951		654471		668198				55223		73591		164662

				139728		710064		665081				49835		61738		133033

				148756		736494		602467				57235		63212		137192

				171972		677847		549911				55545		59292		124509

				189030		747001		578271				63409		61003		107340

				184973		786001		437768				65293		54423		110960

				182286		783400		491968				59102		49950		114893

				173276		792083		467345				48688		56109		93664

				181841		616074		416859				47854		51364		57265

				194178		615334		442442				47797		48854		52190

				207722		617792		413820				46848		47828		57736

				212119		644358		665158				49935		53153		54305

				213435		943199		877305				52867		48782		48789

				224369		674960		529405				51519		46954		54951

				237644		647686		584245				47144		52506		48204

				246521		658788		543300				46927		47755		54489

				254905		908494		576479				45658		45661		54890

				253149		1110248		744459				48097		43635		67223

				250351		1144208		993921				49813		50017		64126

				308657		1087721		927560				50229		52695		54695

				278469		1135731		693424				48832		48266		51935

				293298		876339		891208				49556		46647		47242

				313569		1188518		970793				50104		50502		52873

				359966		925419		797265				50978		54173		49727

				393690		905642		831667				49085		54452		46112

				403911		951416		835056				47085		57106		51160

				381325		982758		812904				43973		57803		47199

				384709		960079		539217				46731		54823		42748

				378980		991909		769528				45193		66623		42609

				395361		993139		612959				48746		101659		44269

				411545		969610		602105				50987		97494		51648

				405016		936572		655944				49646		108878		57642

				397705		921901		875471				51746		217201		74404

				391593		909804		883638				52068		77735		56122

				370333		888414		785062				54112		59981		39294

				560147		848527		855595				64184		68225		36093

				505036		846643		828991				60468		83171		35878

		Átlag		237073.065934066		699519.307692308		434809.285714286		Átlag		57026.8571428571		62417.7802197802		69396.5164835165

		Szórás		115110.964587103		195426.603112819		267226.678963563		Szórás		7814.149632517		26643.4250016365		39120.5394189584

		Student t-próba TIG -TIG elsz között

		p=		1.24656696516098E-67
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Átlagos nanorészecskeszám hagyományos és elszívásos TIG pisztoly esetén, sz.a.  80A, 15 perc ívidő
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Hirtelen füstképződés kezelése Binzel xFume TIG pisztoly segítségével
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0101A05A_output_elszivos_tig_pi

		[miniDiSC java tool version 2 output file]

		[Data recorded with miniDiSC SN109107 running firmware 3,45]

		[File start date: 2000.01.01]

		[File start time: 00:05:21]

		Time		Number		Size		LDSA		Filter		Diff

		4.5		49430		13.9		32.84		13.03		29.52

		14.5		72232		11.8		39.66		13.46		37.89

		24.5		67041		12.4		39.13		13.98		36.68

		34.5		72565		12.6		42.93		15.51		40.06

		44.5		51153		13.5		32.8		12.65		29.84

		54.5		47301		13.6		30.6		11.89		27.76

		64.5		54039		13.3		34.11		12.99		31.19

		74.5		78417		11.9		43.52		14.9		41.43

		84.5		73576		11.7		40.14		13.54		38.42

		94.5		73622		11.5		39.37		13.06		37.91

		104.5		68288		11.6		36.86		12.32		35.41

		114.5		68665		11.5		36.8		12.23		35.43

		124.5		59358		12		33.39		11.57		31.69

		134.5		63705		11.8		35.19		12		33.57

		144.5		63549		12		35.79		12.41		33.94

		154.5		63110		12.2		36.21		12.75		34.14

		164.5		63430		12.4		36.9		13.15		34.64

		174.5		68055		12.1		38.48		13.39		36.44

		184.5		66507		12.3		38.49		13.65		36.18

		194.5		64105		12.5		37.84		13.64		35.35

		204.5		62661		12.7		37.38		13.6		34.81

		214.5		64470		12.5		37.8		13.55		35.39

		224.5		59636		12.8		36.13		13.32		33.48

		234.5		74435		12.9		45.42		16.82		41.95

		244.5		64343		12.7		38.55		14.07		35.84

		254.5		58347		13		35.92		13.41		33.11

		264.5		58141		13		35.66		13.27		32.91

		274.5		62546		12.8		37.87		13.94		35.09

		284.5		57897		13		35.59		13.27		32.82

		294.5		60014		12.6		35.68		12.94		33.26

		304.5		60058		12.6		35.66		12.92		33.26

		314.5		56086		13.1		34.75		13.04		31.97

		324.5		54945		13.3		34.55		13.12		31.63

		334.5		58436		12.7		34.93		12.73		32.51

		344.5		54483		13.2		34.07		12.88		31.25

		354.5		55344		12.9		33.84		12.56		31.27

		364.5		57035		12.4		33.37		11.95		31.28

		374.5		58971		12.2		33.89		11.95		31.94

		384.5		59501		12.5		34.96		12.56		32.72

		394.5		61036		12.3		35.14		12.41		33.1

		404.5		55865		12.7		33.52		12.26		31.17

		414.5		56582		12.7		33.83		12.33		31.49

		424.5		58375		12.6		34.78		12.64		32.41

		434.5		57061		12.8		34.52		12.71		32.01

		444.5		53518		13.2		33.47		12.66		30.7

		454.5		54293		13.1		33.71		12.67		31

		464.5		55375		13		33.96		12.64		31.35

		474.5		52388		13.3		32.93		12.5		30.16

		484.5		52614		13.1		32.68		12.29		30.05

		494.5		54310		13		33.38		12.44		30.79

		504.5		68349		11.7		37.24		12.55		35.67

		514.5		66406		11.9		37.05		12.74		35.23

		524.5		56682		12.7		34.03		12.45		31.63

		534.5		58581		12.6		34.8		12.62		32.46

		544.5		55223		13.1		34.09		12.76		31.4

		554.5		49835		13.6		32.08		12.42		29.15

		564.5		57235		12.7		34.16		12.43		31.81

		574.5		55545		12.9		33.72		12.44		31.23

		584.5		63409		12.3		36.55		12.92		34.41

		594.5		65293		12		36.59		12.63		34.75

		604.5		59102		12.7		35.31		12.86		32.87

		614.5		48688		13.5		31.17		12.01		28.38

		624.5		47854		13.5		30.6		11.78		27.87

		634.5		47797		13.4		30.34		11.61		27.7

		644.5		46848		13.3		29.59		11.28		27.06

		654.5		49935		12.9		30.41		11.26		28.15

		664.5		52867		12.8		31.83		11.67		29.57

		674.5		51519		12.9		31.42		11.64		29.06

		684.5		47144		13.1		29.19		10.95		26.87

		694.5		46927		13.2		29.35		11.1		26.93

		704.5		45658		13.5		29.28		11.3		26.64

		714.5		48097		13.2		30.02		11.33		27.56

		724.5		49813		13.1		30.89		11.6		28.42

		734.5		50229		13.1		31.01		11.6		28.57

		744.5		48832		13.1		30.35		11.42		27.91

		754.5		49556		13		30.58		11.44		28.18

		764.5		50104		13.2		31.19		11.75		28.66

		774.5		50978		13.1		31.7		11.93		29.14

		784.5		49085		13.2		30.75		11.64		28.2

		794.5		47085		13.5		30.07		11.57		27.4

		804.5		43973		13.8		28.83		11.32		26.04

		814.5		46731		13.5		29.84		11.47		27.19

		824.5		45193		13.8		29.58		11.6		26.73

		834.5		48746		13.3		30.75		11.71		28.13

		844.5		50987		12.9		31.16		11.56		28.81

		854.5		49646		13		30.54		11.4		28.18

		864.5		51746		12.9		31.52		11.67		29.17

		874.5		52068		13		31.96		11.9		29.5

		884.5		54112		12.9		32.85		12.12		30.43

		894.5		64184		12.5		37.85		13.64		35.38

		904.5		60468		12.3		35.07		12.46		32.96

		914.5		52680		13		32.24		11.98		29.79

		924.5		54462		12.8		32.84		12.06		30.49

		934.5		50778		13.2		31.66		11.94		29.08

		944.5		53454		12.8		32.42		11.95		30.04

		954.5		49197		13.2		30.7		11.59		28.19

		964.5		46752		13.6		30.09		11.64		27.35

		974.5		49541		13.3		31.12		11.81		28.51

		984.5		47911		13.5		30.72		11.85		27.95

		994.5		46426		13.6		29.96		11.62		27.2

		1004.5		45535		13.8		29.83		11.71		26.95

		1014.5		44391		13.9		29.38		11.63		26.45

		1024.5		45491		13.4		29.03		11.16		26.46

		1034.5		50370		13.1		31.32		11.79		28.79

		1044.5		77868		12.2		44.5		15.61		41.97

		1054.5		74721		12.8		45.2		16.62		41.87

		1064.5		56515		12.6		33.54		12.15		31.3

		1074.5		58520		12.1		33.28		11.64		31.47

		1084.5		56809		12.3		32.75		11.58		30.84

		1094.5		61871		12.3		35.88		12.75		33.72

		1104.5		56160		12.5		33.05		11.89		30.92

		1114.5		59516		11.9		32.97		11.28		31.44

		1124.5		57424		12.2		32.79		11.5		30.97

		1134.5		60002		12		33.71		11.67		32

		1144.5		54949		12.5		32.44		11.7		30.32

		1154.5		56349		12.3		32.58		11.55		30.65

		1164.5		54419		12.4		31.8		11.38		29.82

		1174.5		46287		13.4		29.38		11.24		26.83

		1184.5		45319		13.4		28.91		11.11		26.35

		1194.5		44948		13.5		28.79		11.1		26.21

		1204.5		48629		13		29.79		11.08		27.52

		1214.5		46331		13.3		29.21		11.12		26.73

		1224.5		42283		13.8		27.84		10.97		25.11

		1234.5		44217		13.6		28.57		11.09		25.93

		1244.5		69072		12.5		40.67		14.63		38.02

		1254.5		98570		13		60.59		22.57		55.76

		1264.5		54392		12.8		32.92		12.12		30.53

		1274.5		48676		13.1		30.2		11.35		27.78

		1284.5		2732528		13.2		1709.35		610.07		1381.72

		1294.5		611506		11.9		341.44		116.31		315.79

		1304.5		103186		13		63.58		23.73		58.45

		1314.5		68842		13.4		43.69		16.71		39.84

		1324.5		205478		13.9		136.48		53.92		121.56

		1334.5		87483		12.8		53.03		19.53		49.05

		1344.5		91061		10.9		46.01		14.51		45.01

		1354.5		67354		12		37.72		13.02		35.83

		1364.5		49836		13.1		30.91		11.61		28.44

		1374.5		65508		11.7		35.69		12.03		34.19

		1384.5		66171		11.6		35.7		11.93		34.3

		1394.5		56702		12.4		33.18		11.88		31.1

		1404.5		60079		12.1		33.93		11.79		32.16

		1414.5		56275		12.4		32.8		11.7		30.78

		1424.5		60442		11.9		33.51		11.46		31.94

		1434.5		59487		11.8		32.92		11.24		31.39

		1444.5		62277		11.5		33.49		11.16		32.21

		1454.5		63821		11.5		34.05		11.27		32.83

		1464.5		71920		11.5		38.62		12.86		37.15

		1474.5		73591		11		37.43		11.88		36.58

		1484.5		61738		11.7		33.82		11.45		32.35

		1494.5		63212		11.6		34.13		11.42		32.79

		1504.5		59292		12		33.33		11.54		31.63

		1514.5		61003		11.9		33.92		11.64		32.3

		1524.5		54423		12.5		31.87		11.42		29.87

		1534.5		49950		12.9		30.49		11.31		28.2

		1544.5		56109		12.2		32.15		11.31		30.34

		1554.5		51364		12.7		30.64		11.15		28.55

		1564.5		48854		12.8		29.62		10.92		27.46

		1574.5		47828		13.1		29.51		11.04		27.2

		1584.5		53153		12.5		31.27		11.25		29.26

		1594.5		48782		13		29.97		11.17		27.66

		1604.5		46954		13.2		29.4		11.13		26.96

		1614.5		52506		12.7		31.29		11.37		29.16

		1624.5		47755		13.1		29.49		11.04		27.18

		1634.5		45661		13.3		28.76		10.94		26.33

		1644.5		43635		13.6		28.13		10.9		25.55

		1654.5		50017		12.7		29.94		10.93		27.87

		1664.5		52695		12.5		31.05		11.19		29.05

		1674.5		48266		12.9		29.51		10.96		27.28

		1684.5		46647		13.2		29.2		11.05		26.79

		1694.5		50502		12.9		30.7		11.34		28.43

		1704.5		54173		12.4		31.54		11.25		29.61

		1714.5		54452		12.3		31.32		11.05		29.52

		1724.5		57106		12.1		32.47		11.35		30.71

		1734.5		57803		12.1		32.83		11.47		31.06

		1744.5		54823		12.4		31.86		11.35		29.93

		1754.5		66623		11.4		35.3		11.62		34.1

		1764.5		101659		10		46.56		12.9		47.32

		1774.5		97494		10.2		45.43		13.32		45.45

		1784.5		108878		12.5		64.24		23.13		59.88

		1794.5		217201		13		133.56		49.63		122.09

		1804.5		77735		11.5		41.76		13.9		40.15

		1814.5		59981		12.1		34.16		11.95		32.29

		1824.5		71127		11.5		38.27		12.76		36.79

		1834.5		74953		11.4		39.57		12.98		38.25

		1844.5		66301		11.8		36.65		12.51		34.95

		1854.5		57823		12.4		33.59		11.96		31.56

		1864.5		61445		12.2		35.15		12.35		33.17

		1874.5		88821		10.8		44.3		13.82		43.51

		1884.5		77302		11.3		40.43		13.15		39.19

		1894.5		65145		12		36.6		12.67		34.73

		1904.5		60786		12.3		35.16		12.47		33.07

		1914.5		55523		12.8		33.52		12.32		31.11

		1924.5		55097		13		33.82		12.6		31.21

		1934.5		60273		12.6		35.7		12.91		33.32

		1944.5		59568		12.7		35.61		12.98		33.14

		1954.5		56939		13		34.85		12.95		32.19

		1964.5		51602		13.5		33.13		12.8		30.13

		1974.5		52451		13.4		33.24		12.7		30.35

		1984.5		50122		13.7		32.75		12.82		29.6

		1994.5		53967		13.1		33.58		12.64		30.85

		2004.5		51840		13.4		33.02		12.67		30.11

		2014.5		53992		13.1		33.41		12.52		30.75

		2024.5		44157		14.2		29.95		12.08		26.73

		2034.5		47334		13.8		31.07		12.21		28.05

		2044.5		46185		13.9		30.63		12.14		27.55

		2054.5		53048		13.3		33.42		12.71		30.58

		2064.5		57963		12.8		35.06		12.9		32.51

		2074.5		73698		11.7		40.35		13.66		38.58

		2084.5		76306		12		42.83		14.8		40.63

		2094.5		66436		12		37.38		12.95		35.46

		2104.5		71270		11.7		38.94		13.15		37.26

		2114.5		73373		11.7		39.91		13.43		38.24

		2124.5		76774		11.5		41.3		13.76		39.69

		2134.5		57423		12.7		34.47		12.6		32.04

		2144.5		52804		13.1		32.68		12.25		30.08

		2154.5		58980		12.6		35		12.68		32.66

		2164.5		58437		12.6		34.73		12.59		32.39

		2174.5		60599		12.4		35.33		12.61		33.15

		2184.5		59360		12.5		34.77		12.46		32.58

		2194.5		51951		13.1		32.16		12.06		29.6

		2204.5		59529		12.4		34.62		12.33		32.51

		2214.5		54310		12.8		32.9		12.12		30.5

		2224.5		52530		13		32.17		11.96		29.72

		2234.5		44208		13.8		29.11		11.47		26.25

		2244.5		52714		12.9		32.11		11.89		29.71

		2254.5		49518		13.2		30.91		11.67		28.38

		2264.5		61664		12.1		34.99		12.21		33.11

		2274.5		67749		11.7		37.03		12.52		35.44

		2284.5		73475		11.4		39.01		12.86		37.65

		2294.5		75226		11.4		39.92		13.15		38.53

		2304.5		54476		12.7		32.69		11.95		30.4

		2314.5		71511		11.7		39.22		13.29		37.48

		2324.5		90782		10.7		44.9		13.9		44.2

		2334.5		844570		10		386.77		45.69		437.29

		2344.5		2382104		10		1090.89		120.78		1159.95

		2354.5		2981574		10		1365.42		96.75		1461.88

		2364.5		2037268		10		932.97		63.14		1039.96

		2374.5		499644		10		228.81		26.22		263.91

		2384.5		278052		10		127.34		19.78		143.49

		2394.5		255850		10		117.17		19.48		130.93

		2404.5		180243		10		82.54		16.63		89.74

		2414.5		164662		10		75.41		15.89		81.35

		2424.5		133033		10		60.92		14.5		64.19

		2434.5		137192		10		62.83		15.23		65.91

		2444.5		124509		10		57.02		14.63		59.05

		2454.5		107340		10		49.16		13.55		50.02

		2464.5		110960		10		50.81		14		51.7

		2474.5		114893		10		52.62		13.97		54.05

		2484.5		93664		10.5		45.09		13.62		44.72

		2494.5		57265		12.6		33.86		12.23		31.63

		2504.5		52190		12.9		31.87		11.82		29.47

		2514.5		57736		12.4		33.59		11.97		31.54

		2524.5		54305		12.7		32.45		11.82		30.21

		2534.5		48789		13.3		30.69		11.66		28.1

		2544.5		54951		12.8		33.18		12.19		30.79

		2554.5		48204		13.4		30.56		11.68		27.91

		2564.5		54489		12.8		32.8		12.02		30.47

		2574.5		54890		12.9		33.34		12.31		30.88

		2584.5		67223		12		37.9		13.15		35.92

		2594.5		64126		12.2		36.64		12.86		34.59

		2604.5		54695		12.9		33.34		12.34		30.84

		2614.5		51935		13.1		32.08		12.01		29.55

		2624.5		47242		13.6		30.65		11.94		27.78

		2634.5		52873		13.2		33.07		12.5		30.33

		2644.5		49727		13.3		31.43		11.99		28.74

		2654.5		46112		13.6		29.84		11.6		27.07

		2664.5		51160		14.1		34.34		13.73		30.75

		2674.5		47199		13.5		30.22		11.64		27.51

		2684.5		42748		14.1		28.82		11.57		25.78

		2694.5		42609		14.1		28.77		11.56		25.72

		2704.5		44269		14.1		29.89		12.01		26.72

		2714.5		51648		13.2		32.38		12.27		29.68

		2724.5		57642		12.8		34.92		12.86		32.36

		2734.5		68225		12		38.16		13.15		36.26

		2744.5		83171		11.2		43.37		14.07		42.06

		2754.5		86602		11.1		44.59		14.3		43.4

		2764.5		85718		11.1		44.34		14.29		43.1

		2774.5		74404		11.6		40.39		13.57		38.71

		2784.5		56122		12.8		33.79		12.38		31.38

		2794.5		39294		14.9		28.02		11.75		24.57

		2804.5		36093		15.1		26.23		11.15		22.84

		2814.5		35878		15.2		26.29		11.25		22.83

		2824.5		38489		14.8		27.33		11.42		24

		2834.5		38675		14.9		27.73		11.67		24.27

		2844.5		37477		15		27.02		11.42		23.6

		2854.5		37349		15		27.02		11.46		23.57

		2864.5		38190		14.9		27.33		11.49		23.93

		2874.5		39090		14.8		27.84		11.66		24.43

		2884.5		38104		14.7		26.96		11.23		23.71

		2894.5		38131		14.8		27.18		11.39		23.84

		2904.5		36534		15.1		26.46		11.22		23.07

		2914.5		37570		15		27.03		11.41		23.63

		2924.5		36110		15.1		26.18		11.12		22.82

		2934.5		36961		15.1		26.81		11.39		23.36

		2944.5		38844		15		28.04		11.86		24.48

		2954.5		42812		14.5		29.78		12.25		26.35

		2964.5		40959		14.6		28.7		11.87		25.32

		2974.5		39292		14.7		27.79		11.58		24.44

		2984.5		39721		14.7		28.01		11.64		24.66

		2994.5		38175		15		27.51		11.62		24.03

		3004.5		38329		14.9		27.35		11.47		23.98

		3014.5		39235		14.8		27.87		11.65		24.47

		3024.5		38678		14.8		27.55		11.54		24.17

		3034.5		37616		15		27.11		11.46		23.68

		3044.5		46174		14.1		31.02		12.42		27.78

		3054.5		49835		13.9		32.93		13.01		29.65

		3064.5		42427		14.4		29.3		11.99		25.99

		3074.5		38192		14.8		27.16		11.36		23.84

		3084.5		36827		14.9		26.35		11.08		23.08

		3094.5		36545		15.1		26.46		11.22		23.08

		3104.5		35925		15		25.98		11.01		22.67

		3114.5		36993		14.9		26.43		11.1		23.16

		3124.5		36719		14.9		26.3		11.06		23.03

		3134.5		36575		15		26.41		11.18		23.06

		3144.5		36535		15		26.43		11.2		23.06

		3154.5		36923		15		26.53		11.19		23.2

		3164.5		36646		15.1		26.71		11.38		23.23

		3174.5		36215		15.3		26.79		11.55		23.18

		3184.5		37122		15		26.83		11.37		23.42

		3194.5		38442		14.8		27.26		11.38		23.95

		3204.5		38074		14.8		27.05		11.31		23.75

		3214.5		37822		15		27.26		11.52		23.81

		3224.5		37651		15.1		27.42		11.68		23.86

		3234.5		59084		12.7		35.48		12.98		32.97

		3244.5		108453		10.5		52.68		16.04		52.08
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Hirtelen füstképződés kezelése Binzel xFume TIG pisztoly segítségével





A kísérlet tanulságai
• A TIG hegesztés részecske kibocsátása a nanorészecske tartományban 

a legerősebb

• A pisztolyelszívás fél-egy nagyságrend mértékű nanorészecskeszám-
csökkentést eredményezett a légzési zónában

• A rendszer jól kezeli a hirtelen előálló füstképződést

• Szükséges a megfelelő légcsere biztosítása

• Az pisztolyelszívás nem befolyásolta érzékelhetően az ívstabilitást

• További kísérletek szükségesek más áramerősségek-, áramnem-, alap- 
és hozaganyagok alkalmazásával



Köszönöm a figyelmet!

Szeretném megköszönni az NKFIH FK_18 129055 pályázati forrásán keresztül 
kapott anyagi támogatását 
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