KATAJIOI MABHbIN MO TPYBAM!

P



ACCOPTUMEHT



PBK — npu3HaHHbIN 9KCnepT B NPON3BOLCTBE MOSIMMEPHbIX
cucteM. Ho Mbl He NpOCTO mU3rotaenmueaem Tpybbl U PUTUHIM
Ana BogocHabxeHusa u otonneHnsa. Melcosgaem
atmocdepy kKomdopTa U yoTa B KaXXAoM JOMe Ha Jonrune
rogbl. 1 B JaHHOM cny4vae npoekTupoBaHue u npodeccuo-
HallbHbIM MOHTaX UrpatT HEMaNOBAaXHYIO POSb, TaKxXe
KaK 1 Ka4ecTBO TpYy6 1 (OUTUHIOB.

MeHHO noaToMy Mbl pa3paboTann TEXHUYECKUI KaTarnor,
KOTOpbIN NpegcTasnsieTr cobon pykoBoACTBO MO NPOEKTU-
POBaHUIO, MOHTaXYy M 3KCAnyaTaunum MHXeHepHbIX CUCTEM
PBK.

B kaTtanore npegcrasnieHa nosiHasi HOMeHKnaTypHas nu-
Herka PBK, nponucaHbl ycnoBust MOHTaxa, pacyet pabo-
4YMx NnapamMeTpoB TpyboNpoBOAOB, XMMUMYECKAA CTOMKOCTb
N TEXHOMNOrNsa Ka4eCTBEHHOW CBapKM MNOSIMNPONUIEHOBbIX
Tpy6 u T.4.

TexHnyecknn kKatanor MNOMOXET rpaMoTHO paspaboTatb
NPOEKTbI MHXEHEPHbIX CUCTEM, a TaKKe CMOHTUPOBAaTb, UC-
nbiTaTb U BBECTU B 3Kcnsyataumo Tpybonposoabl PBK.

KomaHnpa PBK

PEIC-



ACCOPTUMEHT



TPYBbIl TM PBK



Ei

TPYBA NONUMPONMUNEHOBASA PN10 SDR11 STANDARD*

HanmeHoBaHue

D20
D25
D32
D40
D50
D63
D75
D90
D110
D125

D, mm

20
25
32
40
50
63
75
90
110
125

1,9
2,3
3,0
3,7
4,6
58
6,9
8,2
10,0
1.4

S, MM  Kon-Bo B mavke (LT.)

50
35
20
15
8

=N W b~ O

TPYBA NONUMPONMUNEHOBASA PN20 SDR6 STANDARD*

HaumeHoBaHve D, mm S, MM Kon-Bo B mavke (LT.)

D16 16 2,7 80

o D20 20 34 50
D25 25 4,2 35

D32 32 54 20

" ng; - D40 40 6,7 15
D50 50 8,4 8

D63 63 10,5 5

D75 15 12,5 4

D90 90 15,0 3

D110 110 18,4 2

D125 125 20,8 1

HanmeHoBaHue

D20
D25
D32
D40
D50
D63
D75

D, mm

20
25
32
40
50
63
75

TPYBA, APMUPOBAHHAA AIIIOMUHUEM PN25 SDR6 speciAL PP - R/AL/PP - R*

3,4
4,2
54
6,7
8,4
10,5
12,5

S, MM  Kon-Bo B mavke (LT.)

50
35
20
15
8
&
4



TPYBA, APMUPOBAHHAfA CTEKITOBOJIOKHOM PN25 SDR6 PBK-ORANGE PP - R/GF/PP - R*

\Q\; S
B k"rh
S
\"‘- 5 N o
Moo
My M
h"'-\ v’"r, "‘,
\q'-‘ 'Q-'\ ';%
, \
- W
hﬁi\_}
\J

TPYBA, APMUPOBAHHAA CTEKIIOBOJIOKHOM PN20 SDR7,4 PBK-ORANGE PP - R/GF/PP - R*

* Tpy6a BbInyckaeTcs oTpeskamm 2,

3 14 metpa

HanmeHoBaHue

D20
D25
D32
D40
D50
D63
D75
D90
D110
D125

HanmeHoBaHue

D20
D25
D32
D40
D50
D63
D75
D90
D110
D125

D, mm

20
25
32
40
50
63
75
90
110
125

D, mm

20
25
32
40
50
63
75
90
110
125

3,4
4.2
54
6,7
8,3
10,5
12,5
15
18,4
20,8

28
35
4,4
55
6,9
86
103
12
15,1
17,1

S, MM  Kon-Bo B mauke (LUT.)

S, Mm  Kon-Bo B nauyke (LuT.)



TPYBA METAINTIONNACTUKOBASA
PERT+AL+PERT*

HaunmeHoBaHne D, MM S, Mm Byxta (m)
D16 20 2 Byxta200 m /50 m
D20 20 2 Byxta 100 m /50 m

TPYBA MNONUITUINIEHOBASA PERT *

HavmeHoBaHne D, MM S, MM Byxta (M)
D16 SDR9 16 2 Byxta 200 M /50 m
D20 SDR11 20 2 Byxta 100 m /50 m

TPYBA NMONMN3TUNEHOBASA NMHD*

HavveHoBaHne D, mMm S, Mm Byxta (m)
D20 SDR11 20 2 Byxta 25 m/ 100 m
D25 SDR13.6 25 2 Byxta25m/ 100 m
D32 SDR13.6 32 24 Byxta25m/50 m
D40 SDR13.6 40 3 Byxta 25 m /50 m

* pr6a BbIlMyCKaeTCcA 6yXTaMI/I, ANnHa HaMOTKM MOXET BapbMpPOBaTbCA MO COorfacoBaHUIO.



OUTUHIUN N SATTOPHAA
APMATYPA ™ PBK



MY®TA PPR PN25

MY®TA NEPEXOAHASA PPR PN25

. : al
‘.\' l ~

\w =

or

10

HanmeHoBaHue

nrb16
M D20
M D25
M D32
M1 D40
M D50
M D63
Mnr D75
MnrDb9o
Mnrib110

HanmeHoBaHue

M D20-16
M D25-20
M D32-20
M D32-25
M D40-20
M D40-25
M D40-32
M1 D50-20
M1 D50-25
M D50-32
M1 D50-40
M D63-32
M1 D63-40
M D63-50
M1 D75-40
M1 D75-50
M D75-63
M D90-63
M1 D90-75
M D110-50
Mnnb110-63
M D110-75
MnrnD110-90

D, mm
16
20
25
32
40
50
63
75
90
110

D1, mm

20
25
32
32
40
40
40
50
50
50
50
63
63
63
75
75
75
90
90
110
110
10
110

Kom-Bo
B kopobke (LUT.)

D2, mm
16
20
20
25
20
25
32
20
25
32
40
32
40
50
40
50
63
63
75
50
69
75
90

350
450
300
160
75
95
36
18
12
7

Kon-so
B KOpobke (LT.)

250
300
160
160
100
100
100
100
75
75
50
50
45
32
30
30
18
12
12
8

8
8
8



BEYPT TPYEHbIN PPR PN25

n

BYPT PACTPYEHbIN PPR PN25

72

a

LS

HanmeHoBaHue

Mrb16
M D20
M D25
M D32
M D40
M1 D50
M D63
M D75
Mr boo

HammeHoBaHue

M D20
M1 D25
M D32
M D40
Mribso
M D63
Mrp75
M D90
nrob110

D1, mm

16
20
25
32
40
50
63
75
90

D1, mm
20
25
32
40
50
63
75
90
110

D2, Mm

18,5
23,8
29,5
38,3
49,7
61,8
715
92,0
127,5

D2, mm
30,0
38,4
445
56,5
72,0
90,0
122,0
126,0
147,0

Kor-80

B kopobke (LuT.)
650
750
450
200
140

45
30
20
12

Kon-B
B kOpobke
750
400
300
140
45
40
35

1

1

0
(wr.)

1



TPOUHWK NMEPEXOQHbIN PPR PN25

12

L2

T

X

14

Fid

HanumeHoBaHue

D25-20-20
D25-25-32
D32-20-20

HanumeHoBaHue

D20-16-20
D25-20-20
D25-16-25
D25-20-25
D32-20-32
D32-25-32
D40-20-40
D40-25-40
D40-32-40
D50-20-50
D50-25-50
D50-32-50
D50-40-50
D63-25-63
D63-32-63
D63-40-63
D75-25-75
D75-32-75
D75-40-75
D75-50-75
D75-63-75
D90-50-90
D90-63-90
D90-75-90
D110-50-110
D110-63-110
D110-75-110
D110-90-110

D1, Mmm

25
25
32

D1, Mmm

20
25
25
25
32
32
40
40
40
50
50
50
50
63
63
63
75
75
75
75
75
90
90
90
110
110
110
110

D2, mm

20
32
20

D2, mm

16
20
16
20
20
25
20
25
32
20
25
32
40
25
32
40
25
32
40
50
63
49,45
63
74,9
49,45
63
74,9
89,9

Kon-o
B kOpoGKe (LT.)

160
90
120

Kor-0
B kOpoGKe (LT.)

100
160
70
140
80
80
50
45
40
24
28
28
28
16
16
16

oo

NN NN O O O1co o 0o Co



TPOVHWUK PPR PN25

7

B

CEQNO BBAPHOE PPR PN25

HanmeHoBaHue

Mnrb16-16-16
M D20-20-20
M D25-25-25
M D32-32-32
M1 D40-40-40
M D50-50-50
M D63-63-63
M D75-75-75
M1 D90-90-90

Mnr D110-110-110

HaumeHoBaHu1e
D40-20
D40-25
D50-20
D50-25
D63-20
D63-25
D63-32
D75-20
D75-25
D75-32
D90-20
D90-25
D90-32
D90-40
D110-20
D110-25
D110-32
D110-40

D, mm

16
20
25
32
40
50
63
75
90
110

D1, Mmm

20
25
20
25
20
25
32
20
25
32
20
25
32
40
20
25
32
40

Kor-s0
B kopobKe (LT.)

200
220
130
80
40
28
12
6
5
1

D3, mm
40
40
50
50
63
63
63
75
75
75
90
90
90
90
110
110
110
110

13



KPECTOBMHA PPR PN25

V74

YIONbHUK 45° PPR PN25
S
iq_l‘
B N
N N
2
YrOJibHUK 90° PPR PN25
—
A\\Y

14

HanmeHoBaHue

M D20-20-20

[ D25-25-25
M D32-32-32

HanmeHoBaHue

M 45 ° D20
M 45 ° D25
M 45 ° D32
M 45 ° D40
M 45 ° D50
M 45 ° D63

HammeHoBaHue

9o ° D16
M 90 ° D20
M 90 ° D25
M 90 ° D32
M 90 ° D40
M 90 ° D50
M 90 ° D63
M 9o ° D75
M 90 ° D90
M 90 ° D110

D, mm
20

25
32

D, Mmm

20
25
32
40
50
63

D, Mmm
16
20
25
32
40
50
63
75
90
110

Kor-0
B KOpobke (LuT.)

90

90
50

Kon-so
B KOPODKe (LiT.)

270
200
100
50
30
15

Kon-0
B kOpobke (LT.)

300
300
170
100
50
30
18
8
S
2



CKOBA OEBOHASI C MY®TOW PPR PN25

HanmeHoBaHme D, MM B Kogggégo(m.)
L D20 20 50
e Nt L D25 25 95
) - D32 32 55
CKOBA OBBOIHAA PPR PN25
HaumeHoBaHue D, Mm BKOES&S"(W)
D20 20 70
. . D25 25 50
KPEMEX TPYEbI PPR
8 HaumeHoBaHue D, MM B Kopoee )
— D16 16 700
D20 20 700
D25 25 700
./ D32 32 400
j D40 40 300
(I




KPENEX TPYBEbI ANUHHbIVA PPR

KPEMNEX TPYBbl C ®UKCATOPOM PPR

16

HanmeHoBaHue
D32

HanmeHoBaHue

D20
D25

HaumeHoBaHue

D50
D63
D75

D, mm
32

D, mm

20
25

D, Mmm
50

63
75

Kon-so
B kopobke (LuT.)

250

Kon-so
B kopobke (LT.)

260
260

Kor-0
B kOpoGKe (LT.)

120
100
80



NPOBKA PPR PN25

HanvieHosanme D, MM Kor-8o

B kopobke (LT.)
D16 16 300
§:: ? D20 20 300
p . D25 25 450
< i D32 32 250
[ D40 40 130
| D50 50 80
J D63 63 20
D75 75 25
D90 90 15
D110 110 10
SANYLLKA PPR PN25
HanmeHoBaHue G, nronm B Kogggégo(m.)
D 1/2" BP 112" 450
k _
L . g
SATNYLUKA PPR PN25
i HaumeHoBaHme G, nronm BKO,',‘(?&'S%M_)
M 1/2” HP 112 400

17



MY®TA KOMBUHUPOBAHHASA BP PPR PN25

18

HaumeHoBaHWe

nnbp16-1/2" BP
M D20-1/2" BP
Mn D20-3/4” BP
M D25-1/2" BP
M D25-3/4” BP
M D32-3/4" BP
rnn b32-1" BP
[1r1 D40-1" BP

HanmeHoBaHne

MnD16-1/2" HP
Mn D20-1/2" HP
M D20-3/4” HP
M D25-1/2" HP
M1 D25-3/4” HP
M D32-3/4” HP
Mr D32-1" HP
[111 D40-1" HP

HanmeHoBaHue

D16-1/2"
D20-1/2
D20-1"
D20-3/4"
D25-1
D25-11/4”
D25-3/4
D32-1"
D32-1 1/4”
D32-3/4
D40-1 1/4”

D, mm

16
20
20
25
25
32
32
40

D, mm

16
20
20
25
25
32
32
40

D1, Mm

16
20
20
20
25

25
25

32
32

32
40

G, aronm

112"
112
3/4”
112"
3/4”
3/4”
1
1

G, aronm

112
112"
3/4”
112"
3/4”
3/4”
1"
1

Kon-80
B KOpoOKe (LT.)
90
90
80
90
70
60
45
45

Kon-Bo
B kopoOke (LuT.)

80
80
60
80
95
50
35
30

~ Kor-so
G, [10MM g opodie (wr.)

112
112
1
3/4”
1

11147
3/4”
1
11/4”
3/4”
11/4”

100
100
50
50
50
40
50
50
40
50
30



MY®TA KOMBUHUPOBAHHAA PASBEMHAA PACTPYBHASA BP PPR PN25

a

4]

MY®TA KOMBUHUPOBAHHAA PA3BEMHAA PACTPYBHAA HP PPR PN25

HaumeHoBaHue

Mnn b20-1" BP
M D20-1/2" BP
Mnn D20-3/4" BP

Mnn D25-1" BP
Mnn D25-1/2” BP
M D25-3/4” BP
M D32-1 1/4” BP
M b32-1" BP
M D32-3/4” BP
M D40-1 1/4” BP
M D50-1 1/2” BP
Mn D63-2" BP

HaumeHoBaHue

MM D20-1" HP

M D20-1/2" HP
M D20-3/4” HP

M D25-1" HP
M D25-1/2" HP
M D25-3/4” HP
M D32-1 1/4” HP
M D32-1" HP
M D32-3/4” HP
M D40-1 1/4” HP
M D50-1 1/2” HP
[ D63-2" HP

D, mm

20
20
20
25
25
25
32
32
32
40
50
63

G, aronm

112"
3/4”
1"
112
3/4”
11/4”
1"
3/4”
11/4”
112"
o

G, aronm
1"
112
3/4
1
112"
314
11/4”
1"
3/4
11/4"
112
21!

Kon-0
B kopobKe (LUT.)

50
100
100
50
50
50
30
30
30
20
10
8

Korn-Bo
B kopobkKe (LUT.)

50
100
100
50
50
50
30
30
30
20
10
6

19



MY®TA KOMBUHUPOBAHHAA PASBEMHAA TPYBHAA BP PPR PN25

Haumenosarme D1, MM G, OMM 5 opoheetur)

r20-1/2" BP 20 1/2 150
7 [r20-3/4” BP 20 314" 100
_— r20-1" BP 20 1" 50
1 I AR rn25-1/2" BP 25 12" 50
" — N Mn25-3/4" BP 25 314" 50
w r25-1" BP 25 1" 50
Mn32-1/2" BP 32 1/2” 30
4 Mr32-3/4" BP 32 3/4” 30
Mnn32-1" BP 32 1" 30
Mnn32-1 1/2” BP 32 11/2" 30
Mr32-11/4” BP 32 11/4” 30
[r40-1" BP 40 1” 30
Mr40-1 1/4” BP 40 11/4” 30
[r4o0-1 1/2” BP 40 11/2" 20
[rso0-2” BP 50 2 10
res-2” BP 63 2 8

MY®TA KOMBUHUPOBAHHAA MOA KIMOY BP PPR PN25

HavmeHoBaHue D,MM G, AOAM g yohoheeur)
M D25-3/4” BP 25 3/4” 50
M b32-1" BP 32 1 30
M D40-1 1/4” BP 40 11/4” 16
M D50-1 1/2” BP 50 1112 12

20



MY®TA KOMBUHUPOBAHHAA PASBEMHAA TPYBHAA HP PPR PN25

HavmeHoBaHue DI, MM G, BIOIM g o)
Mr20-1/2" HP 20 112" 110
u Mr20-3/4” HP 20 3/4 100
rn20-1" HP 20 1 50
AAANAN Mrn25-1/2" HP 25 1/2" 50
il Mn25-3/4” HP 25 314 50
[r25-1" HP 25 1 50
L Mr32-1/2" HP 32 112" 30
Mr32-3/4” HP 32 3/4 30
Mn32-1" HP 32 1 30
Mr32-11/2" HP 32 11/2 30
Mr32-11/4” HP 32 11/4 30
[r140-1" HP 40 1 20
[r40-1 1/4” HP 40 11/4 20
Mr40-11/2" HP 40 11/2" 20
Mns0-2" HP 50 2 10
Mre3-2" HP 63 2 6

MY®TA KOMBUHUPOBAHHAA NOA KNOY HP PPR PN25

Kon-Bo

HaumeHoBaHe D,mm G, AOAM g opoie (wr)
MM D25-3/4" HP 25 314 50
M D32-1” HP 32 1 30
— ==l NN D40-1 1/4"HP 40 11/4 16
M D50-1 1/2" HP 50 11/2 12

21



TPOWHUK KOMBUHUPOBAHHbIN BP PPR PN25

Haumerosatve D1, MM G, BOM & gopobee fur)

, é "’ MM D20-1/2'x20 BP 20 112" 60

= 7 ; MM D20-3/4’x20 BP 20 3/4” 45

MM D25-1/2'x25 BP 25 112" 50

) i _u] MM D25-3/4’x25 BP 25 3/4” 40

. ] MM D32-1/2’x32 BP 32 112" 30

MM D32-1x32 BP 32 1 30

’ MM D32-3/4x32 BP 32 3/4” 25

MM D40-1/2'x40 BP 40 12" 15

TPOUHUK KOMBUHUPOBAHHBLIU HP PPR PN25

HaumeHoBaHwe D,MM G, Aol BKOES&S"(M,)

g MM D20-1/2’x20 HP 20 112" 60

& = n MM D20-3/4x20 HP 20 3/4” 45

' MM D25-1/2'x25 HP 25 112" 50

) - *I[ NN D25-3/4’x25 HP 25 3/4” 40

. — MM D32-1/2'x32 HP 32 112" 30

MM D32-1x32 HP 32 1 30

A MM D32-3/4"x32 HP 32 304" 25

MM D40-1/2"x40 HP 40 12" 15

TPOMHUK C HAKUOHOWU TrAUKOU PPR PN25

HavmeHoBaHme D,MMm G, groim BKO,'fggK':"(m_)

- : D16-1/2"-16 16 112" 80

i 2 D20-1/2"-20 20 12" 50

o TR D20-3/4"-20 20 3/4” 50

< X D20-3/4’-25 25 3/4” 50

J . I ._1 D20-3/4"-32 32 3/4” 25

| | D25-1"-25 25 1’ 40

D25-3/4”-25 25 3/4” 50

2 D32-1"-25 32 1’ 25

D32-1 1/4"-32 32 11/4” 25

D32-3/4-32 32 3/4” 50

D40-1 1/4”-40 40 114 50

D40-1"-40 40 1” 50

DA40-3/4"-40 40 3/4” 50

22



YronbHWUK KOMBEUHUPOBAHHbIW BP PPR PN25

e

o

HanmeHoBaHue

MnnD20-1/2" BP
Mn D20-3/4” BP
Mn D25-1/2" BP
Mn D25-3/4” BP
Mn D32-3/4” BP
M D32-1" BP

HanmeHoBaHue

M D20-1/2" HP
M D20-3/4" HP
M D25-1/2" HP
M D25-3/4” HP
M D32-3/4” HP
M D32-1" HP

D, mm

20
20
25
25
32
32

D, Mm
20
20
25
25
32
32

G, aonm

112"
3/4”
112
3/4”
3/4”
1

Kor-o

B kopobke (LT.)

90
50
70
50
35
20

- Kor-80
G, AKOM g xopobie ()

112
3/4”
112
314
3/4”
1"

90
50
70
50
30
25

23



YFONbHUK C HAKUOHOW rAVUKOW PPR PN25

HaumeHoBaHu1e

nnbp16-1/2”
M D20-3/4”
Mn D25-1"
M D32-1 1/4”

YrONbHWUK KOMBEUHUPOBAHHbIW C KPENNEHWEM BP PPR PN25

HanmeHoBaHue
M D16-1/2" BP

N

% ' MM D20-1/2” BP.
1 MM D25-1/2” BP

YronbHWUK KOMBEUHUPOBAHHbIW C KPENNEHWEM HP PPR PN25

HanmeHoBaHue

M D16-1/2" HP
M D20-1/2" HP

24

- Kon-0
D1,mm G, gloim 4 KOpOgKg (wr)

16 12" 50
20 3/4” 50
25 1" 40
32 11/4” 30

- Kon-Bo
D,mm G, groim B KopoGKe (LT.)

16 112" 70
20 172" 70
25 112" 40

D, MM G, ﬂ'OMM B Ko;')(ggégo(m.)
16 112" 70
20 112 70



®OUNbTP PPR PN25
e

AN

- 1) i
B |}

OUNIbTP PPR PN25

il

CEQNO BBAPHOE KOMBUMHUPOBAHHOE PPR PN25

G

D1

HanmeHoBaHue
M D20

HaumeHoBaHme

M D25
M D32
M D40

HanmeHoBaHue

D40-25-1/2"BP
D50-25-1/2"BP
D63-25-1/2"BP
D75-25-1/2"BP
D90-25-1/2"BP
D110-25-1/2"BP

D, mm
25

32
40

D, mm
40
50
63
75
90
110

Kon-8o
B KOpobke (LuT.)

50

Kon-0
B Kopobke (LT.)

40
20
15

G1, atonm
112"
1/2"
112"
1/2"
112"
1/2"

25



NNAHKA ONns CMECUTENA PPR PN25

HaumeHosaHue D,vm G, groitm mggg;z"(m)
[ D20-1/2" BP 20 112" 18
g - [ D25-1/2" BP 25 112" 18
e '%3'- H
- i
W,
BEHTWUJIb PPR PN25
. HaumeHosaHwe D,MM  gyopomraum)
: :_s. A D20 20 36
‘ D25 25 25
| D32 32 10
D40 40 10
|
i
KPAH LLUAPOBbI/ PPR PN25
HaumeHoBaHue D, MM & Kop o)
-T...- D20 20 40
' I D25 25 30
D32 32 20
D40 40 10
y B .l D50 50 14
‘, e D63 63 5
| 4 | D75 75 1
— D90 90 1
D110 110 1

26



KPAH LUAPOBbIN NSl PAQUATOPA NMPAMOW PPR PN25

BYPT C HAKUOHOW rAUKOW PPR PN25

Lf

HanmeHoBaHue

M D20-1/2" HP
MM D25-3/4" HP

HanmeHoBaHue

M D20-1/2" HP
M1 D25-3/4” HP

HanmeHoBaHue

D16-1/2”
D20-3/4”
D25-1”
D32-11/4”

D, mm G, oM~ ¢ Ko;l)(gglzgchLIT.)
20 12 30
25 3/4” 20

. Kon-Bo
D,vm G, groim B kopobke (LuT.)

20 112 30
25 3/4” 20

= Kon-so
D,mm G, BKOAM g oposre (wr)

16 112 100
20 3/4” 100
25 1 50
32 1 40
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TEXHUYECKOE
PYKOBOACTBO

P



OCHOBHBLIE CBOUCTBA CUCTEMbI PBK

Tpy6bl n dutrHrM PBK npMMeEHSIOT B cMCTEMaX XONOL4HOrO M ropsidero BOAOCHaOXeHNS,
B CMCTeMax OTONMEeHUs, BOOONOArOTOBKW, MHEBMOMNPOXoAaXx,
KaHanusauum n TexHonornyeckux Tpybonposoaax.

NPEMYLLECTBA

« QKonormyeckas YnucToTa u rurneHnyeckas 6esBpeHoCTb.

* YCTONYMBOCTb K BbICOKMM TEMMepaTypam.

* LLlymonornowiatoLine CBOMCTBA.

» ABcorntoTHast KOpPO3MOHHAS CTONKOCTb.

* MMagkas n HemameHHasi Co BpeMeHEeM BHYTPEHHSISi MTOBEPXHOCTb TPYObI.
* [pocToTa 1 NerkocTb MOHTaXa U PEMOHTHbLIX paboT.

* Huskas KucnopogonpoHMLaeMocTb Y HU3Koe TeMnepaTypHoe pacluMpeHme
(MHOrocnowHble apMMpoBaHHble TPyObl).

MAPKMPOBKA WN3OENMA CACTEMbI PBK

Tpy6bl U PUTUHTY NPU NPOU3BOACTBE MapPKUPYIOTCS CrieayoLyM o6pasom:
TPYBbI

HaseaHve PBK, HanopHsbIi psia, matepuan, pasMep, Knacc akcnyaTtaumm, pabovee faBneHve, MakcumarbHas
TemnepaTypa, HOMep cTaHAapTa, KOHTaKTHble JaHHble, AaTa Npou3BOACTBa.

PUTUHTU

Hassanve PBK, matepuan n pasvep.

Ha ynakoBkax hUTUHIOB MMEETCS STMKETKA, Ha KOTOPOW €CTb PUCYHOK AeTanu. YKazaHO KONMYECTBO B YMAKOBKE,
Jarta yrnakoBK/ U MOEHTUGVKaLMOHHas OTMETKA KOHTporepa, NPOM3BOAMBLLETO KAYECTBEHHYIO OLIEHKY U3Oenusi.

MATEPWAN ANA NPOM3BOACTBA TPYB U ®NTUHI OB

Onga nponssoactea Tpy6 un putnHros cuctemsl PBK ncnonb3yetca moamdukaumsa nonunponuneHa-paHaom
cononumep (PP-R), cocToawmin n3 HeynopsagoYeHHbIX MOMeKyn nonvnponuiieHa n atuneHa, obnagatowmi
BbICOKOM MPOYHOCTBI U TMOKOCTBH, XMMUYECKOW U TEMSIOBOM CTOMKOCTBID, CpeaHen ynopsgovYeHHOCTbIO
N HU3KMM MOAYIEM ynpyroctu, obpabaTbiBatoLLMIACA METOAAMU MHXKEKLMOHHOTO MPECCOBAHUSA U SKCTPY3NMK,
obragarowmn 0TMEHHON CBapUBaEMOCTHHO.

HOPMATWBbI ANsi MPOM3BOACTBA M KOHTPONA KAYECTBA U3LENN

Mpoussoacteo petanen cuctembl PBK ocyuwectengetrca B cootBectBum ¢ OCT P 32415-2013,
FOCT 53630-2015, TOCT 18599-2001 anst cuctem XonogHoro, ropsavyero BOAOCHaGXEHUSA U OTOMNIIEHUS .,
pa3paboTaHHOro C y4eTOM CrieAyoLmMX MeXayHapoaHbIX CTaHAAPTOB:

DIN 8077:1997 «Polypropylene (PP) pipes — PP-H (Type 1), HH-B (Type 2), PP-R (Type 3) — Dimensions»

— «Tpy6bl n3 nonunponunena (M) — M tmn 1, M tan 2, 1NN 7un 3 — Pasamepbiy;

DIN 8078:1996 «Polypropylene (PP) pipes — PP-H (Type 1), HH-B (Type 2), PP-R (Type 3) — General quality
requirements and testing» — «Tpy6bl n3 nonunponunexa (M) — MM i 1, 1M tvn 2, 11 tun 3 — O6wme
TPebOBaHNSA 1 UCTILITAHUSY.
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OCHOBHbIE XAPAKTEPUCTUKWU PP-R

3HAYEHUE OnA TUNOB TPYBEbI
HAMMEHOBAHWE XAPAKTEPUCTUKN EAM3M HEAPMIP C ATIIOM, co
) ®O0JIbIron CTEKINNOBOJIOKHOM

1 | MnotHoctb PPR Kkr/m3 0,91
2 | Temnepatypa nnaeneHus PPR °C 165

CpeaHuii koanLmMeHT o
3 | AnHeitHoro Tennogoro pacLUMpeHus C 0,15 0,035 0,06

Mpenen Teky4yecTu npu 2
4 | pacTskenni PPR H/MM 30

Mpenen npoyHoOCTU Npun 2
5 paspbise PPR H/MM 35
¢ | OTHocuTenbHoe yanuHexne % 500 300 350

npwv paspbiBe
7 KoadbdpuumeHT TennonpoBogHOCTH Bt/m°C 0,23 0,24 0,15
8 | Moaynb ynpyroctu H/MM2 900 900 900
9 | YoenbHasa Tennoemkocts PPR kx/kr°C 1,73 1,75 1,75

PP-R
“'-ni,_/ AntoMmuHeBas conbra

- PP-R

Cnomn knes

5 Cnon knes
puc.

nOHVII'IPOI'IVIﬂeHOBaSI pr6a, apMuypoBaHHas
cteknoBonokHomMm PBK-ORANGE (cu.puc.1)

Tpyba PBK-ORANGE pekomeHOoOBaHa K MPUMEHEHWI0 B CUCTEMAX XOIOAHOIO U ropsiyero
BOAOCHabXeHus1 1 oTonneHus. bnarogapsi ycunenHomy crioto «GF», Tpyba obnapaet
HU3KUM KO3 DULNEHTOM NMHENHOTO PacLUMPEHNs U BOMbLUON MOMEPEYHON XKECTKOCTLIO.
Tpy6bl CO CTEKNOBOMOKHOM 0bnafatT BCeMU NpenMyLLecTBaMu NonMnponuneHoBbIX Tpy6:
* He TpebytoT 3a4MCTKM.

® YCTOMYMBbI K BICOKOMY [1aBIIEHMIO.
* [UrneHnyYHbl (NOAXOAAT ANA UCMONb30BaHUSA B CUCTEMAX Noaayn NUTLEBOW BO/bI).
* YCTOMYMBbLI K KOPPO3UW 1 BO3ENCTBUIO XUMUYECKNX 3ITEMEHTOB.

MonunponuneHoBas Tpy6a, apmuMpoBaHHas

antomMmuHuem speciAL (cw.puc.2)

[ina 3aWwmThl OT MPOHWKHOBEHUS KUCTOPOAA BOBHYTPb TPYObl M YMeHbLUEeHUs koadduLmeHTa
TMHENHOTO PaCLLMPEHNS BbINyCKaeTCs MHOTOCIIONHAsA (apMUpOBaHHas antoMVHNEBOIN (DOMbIoi)
Tpyba. 310 ToOMcTOCTEHHAA Tpyba u3 cononvmepa PP-R coctouTt 13 2 crioeB nonunponuneHa
(BHYTPEHHErO U HapY>HOTO), artOMMHMEBOTO CIOsi MeXZy CosMM MonunponuneHa n 2 croes
Krnest Ha ocHoBe monunponurneHa. TpebyeTcsa 3a4McTka antoMUHUEBON NEHTbLI C TopLa Tpyobl.

MonunponuneHoBasa Tpy6a STANDARD

Tpyba STANDARD pekomeHO0BaHa K NPUMEHEHWIO B CUCTEMAaX XONOOHOro

1 ropsiyero BOAOCHabXeHUs.
®
1989
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Tpy6bl 1 duTHHIM PBK npeactaBneHbl cnegyowmnmmn anameTpamu (MpuBOaUTCS HapyXXHbIN anaMeTp Tpyo):
16, 20, 25, 32, 40, 50, 63, 75, 90, 110, 125 mm.

Tpy6bl PBK npon3BogaTcs YeTbipex TUMNOB UIM HarHeTaTelbHbIX CEpUii (C pasHOW TOSWMHOM CTEHKMW) NS
BO3MOXHOCTU UCMOMNb30BaHUSA B pa3HbIX 3KCMyaTaLUOHHbIX YCNOBUAX (B 3aBUCUMOCTI OT KOMBUHaL MK
3KCMyaTaLuMOHHOIO AaBfeHns U TemnepaTtypbl):

— PN10 — ansa xonoaHoro BoAoOCHabXeHus;

— PN20 — onsi xonogHoro v ropsivyero BogoCHabXeHus;

— PN25 — gnsi xonogHoro, ropsi4ero BogOCHabXeHNs 1 OTOMNSEHNS

(MHorocrnonHas apmupoBaHHas Tpyba PP-R/AL/PP-R);

— PN20 1 PN25 — ansa xonogHoro, ropsiiero BOAOCHabGXeHMs1 U OTOMEHUs

(Tpy6a, apmupoBaHHas cteknosonokHoMm PP-R/GF/PP-R).

MonHbIn accopTumMeHT npoaykumn PBK npenctaeneH Ha caite www.rvkinfo.com
duTUHIM NnpomsBoasTca ogHoro Tuna — PN25, ana coeanHeHns ¢ nonunponuneHoBbIMn Tpy6amm BCeX TUMOB.

TPEBOBAHWA K AONTOBEYHOCTI N HAOEXXHOCTW CUCTEM OTOMNEHUA
FOPAYEIO 1 XONOAHOI © BOAOCHABXEHUA

Tpy6bl 1 duTnHrM «PBK» pekomeHayeTcs NpUMEHATb B CUCTEMAX BOAOCHaGXeHUs
W OTONIIEHUS CO CreayLWLMMN TEMMNEPaTYPHbIMU PEXUMaMU:

KNACC | PABOYASl | IPOOMKUTENb- | MAKC. | MPOROMKUTENb- | ABAPUIHAS! | MPOSOIKMUTENb-
3KCTNYA- | TEMMEPA- | HOCTb 3KCTNYA- | PABOYASi | HOCTb 3KCMNYA- | TEMMEPA- | HOCTb KCTIYA- OBJIACTb
TAUMM | TYPA TAUMMMPM | T MET | TAUWMMPM TYPA TALMM NIPU NPUMEHEHWA
TP,°C Tpag, TIET T, MET Tas,°C T, YACOB
] 50 49 80 1 o5 100 Fopsiuee BOD,:)CHa6)KeHVIe
(60°C)
9 20 49 80 1 95 100 Fopsisee BoocHaGKeHve
(70°C)
30 20 HuskoTemnepaTypHoe
3 50 4,5 65 100 HanonbHoe OTOMNMeHNe
40 25
BbicokoTemnepaTypHoe
20 2’5 HanosibHOe OTpOrlﬂyepHMe
4 40 20 70 2,5 100 100 HuskoTemnepatypHoe
60 25 OTOMMEHVE OTONWT. NpUBopaMM
20 14 BbicokoTemnepatypHoe
5 60 25 90 1 100 100 OTOMIEHME OTOMMNT.
80 10 npubopamu
XB 20 50 — — — — XonogHoe
BOJOCHaOXeHMe
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[ns nuteeBon BoAbl No TpeboBaHMAM rMrMeHbl xxenaTtenbHa Temnepartypa He Bbiwe 20° C.

TemnepaTypy ropsyer Boabl B MecTax Bogo3abopa cneayet npegycMmaTpuBaTh:

a) He Hmxe 60°C - onsa cucTem LeHTpann3oBaHHOMO ropssvyero BogocHabXeHUs, NPUCOEaMHAEMBIX K OTKPbITHIM
cucTtemMam TENNOCHabXeHns;
6) He Hxe 50°C - onsa cucTem LeHTPaNnM30BaHHOMO ropsivero BOgOoCHabXeHUs, NPUCOEAMHAEMbIX K 3aKpPbITbIM
cucTemam TennocHabxeHus;
B) He Bbilwe 75°C - 4N BCeX CUCTEM, YKa3aHHbIX B MyHKTax «ay» u «o».

B nomelLieHMaX OETCKNX OOLIKOSbHBIX YYPEXAEHWI TemnepaTtypa ropsyen Bogbl, NogaBaemMoi K BogopasdopHon
apmarype gyLien u yMblBanbHUKOB, He AOImKHa npeBbiwaTs 37°C.

PABOYEE OABJIEHUE, MIMa

Tgypff é" CPOK CTYKBBL, TUN TPYEbI

PN 10 PN 20

10 1,35 2,71

20 25 1,32 2,64
50 1,29 2,59

10 1,17 2,35

30 25 1,13 2,27
50 1,1 2,21

10 1,04 20,3

40 25 0,97 1,95
50 0,92 1,84

10 0,87 1,73

50 25 0,80 1,60
50 0,73 1,47

10 0,72 1,44

60 25 0,61 1,23
50 0,55 1,09

5 0,60 1,20

70 10 0,53 1,07
25 0,45 0,91

50 0,43 0,85

5 0,43 0,87

80 10 0,39 0,79
15 0,37 0,73

90 5 0,33 0,66
95 5 - 0,54

Oonyctnmoe pabouvee paBneHue Boabl (6ap)
B PP-R TpyGonpoBoge B 3aBUCMMOCTY OT TemnepaTypbl
n cpoka cnyxbbl npu kKoadpdpuumeHTe 3anaca
npoyHocTn 1,5.

Cuctembl PBK MOxxHO ucnonb3oBatb A5 Bcex Tpybo-
NpPOBOOOB BHYTPEHHEro BOOOCHaOXeHUs (xonoaHas
nUTbeBasi Boda, XornoaHasi Henutbeeas (TexHUYeckas)
BOAa, ropsayas BoAa, UMPKYNALNOHHBIE NTIMHUN).

Mpegnonaraembivi CPOK 3KCMyaTauum nonmMnponue-
HOBOW TpyOoNpoBoAHOM cucTeMbl 50 NeT Npu ycrnosmm
npaBunbHoOro Belbopa Matepuana, npaBuibHOM NpuMe-
HeHWKM BbIOpaHHOrO MaTepuana v NpPaBUIbHOM MOHTaXe
cuctembl. TpyObl, NpeaHa3HauYeHHbIe 11 KNacCoB 3KC-
nnyarauum 3—5, OOMKHbI UIMETb KMCNOPOLOHUNPOHMLA-
eMocTb He 6onee 0,1 r/(M/GyT). Ans AaHHLIX KNaccoB
aKcnnyaTaumm pekoMeHayeTcs MPUMEHSITb MHOTOCION-
HYH0 apMMpoBaHHyto TpyOy. MaTtepwuan BbiOMpaeTcs npo-
€KTUPOBLLMKOM B 3aBUCUMOCTM OT 3KCMIyaTaLMOHHbIX
napamMeTpoB CUCTEMbI (LaBMNeHNe — Temnepartypa), a

Takke cnocoboB Harpesa BoAdbl Y CUCTEMbI TEPMOpETY-
TIMPOBaHMS.

P
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KoappmumeHT nuHenHoro pacwmpeHna HeapMmupoBaHHoW Tpybbl n3 cononumepa PP-R=0,15 mm/mo C,
Y MHOIOCITO/HOM apMMPOBaHHOWM antoMUHMEBON neHToln Tpybbl = 0,03 Mmm/m C°, y TpyObl apMUPOBaHHON CTEKITOBOITOKHOM
PBK-ORANGE = 0,06 mm/m C°. 3OTtn cBonctBa Tpyb® HeOBXOAMMO YuYMTbIBaTb MPU MNPOEKTUPOBAHUU U
MOHTa)xxe BogonpoBodoB. Cpeau HWMX yCTaHOBKA KOMMEHCATOpPOB, HanMyne 3a30poB B KaHamnax, CKpbiTas
npoknagka HeapMMpOBaHHOMW TpyObl B CUCTEMAxX ropsvyero BOAOCHAGXEHMS WNu NpUMMEeHeHWe B3aMeH
bonee poporoi apmupoBaHHOM TpyObl. [poekTvpys Bogonposod u3 PP-R, cremyeT npexae BCero npuHATb
BO BHMMaHve npegnonaraemble YCroOBWS 3KCMfyaTaumvM, a WMEHHO AnuTenbHOe BO34enCTBUEe Temneparypbl
N [OaBrneHust TPaHCMopTMPYeMON >XuakocTu. B Tabnuue ykasaHbl HOpMaTUBHbIE CPOKM CIyKObl MOMMMPOMUIIEHOBbLIX
HamnopHbIX CUCTEM B 3aBMCUMOCTU OT Ha3BaHHbIX dpakTopoB, B cootBetcTBUM ¢ TOCT P 32415-2013.

CKNAONPOBAHUE V1 TPAHCTTOPTUPOBKA MATEPWATA

CornacHo CI1 40-101-96 TpaHcnopTupoBaHue, Norpy3ska 1 pasrpyska nonmnponuneHoBbIX TPyO AOMmKHbLI MPOBOAUTLCS
npu Temnepartype HapyxHoro Bo3dgyxa He Huxe —10°C. Ix TpaHcnopTupoBaHue npu Temnepatype —20°C
[0mnycKkaeTcsl TONbKO NPU NCMob30BaHWM creLmarnbHbIX YCTPONCTB, obecnednBatownx ukcauunio Tpyb, a Takke
NPUHSITUM 0COBbLIX Mep NPELOCTOPOXHOCTY.

Tpy6bl 1 uTHHMIM PBK Heobxoaumo obeperaTb OT yaapoB U MEXaHUYECKUX Harpy3oK, a UX NOBEepXHOCTU — OT HaHe-
ceHus uapanuH. MNpu nepesoske Tpy6bl N3 PP-R Heo6xoaMMO yknaabiBaTb Ha POBHYH MOBEPXHOCTb TPAHCMOPTHbLIX
cpencTs, NpedoXpaHsis OT OCTPbIX METaNNMYECKMX YITOB 1 pebep nnaTopMbl.

3 Tpy6bl 1 puTuHrM U3 PP-R, JocTaBneHHble Ha 0OLEKT B 3MHee BpeMmsl, Nepea X NPUMEHEHVEM B 3AaHNAX JOIDKHbI
ObITb NPeaBapUTENbHO BblAep)KaHbl MpY NOMOXUTENBHOM TemnepaType He MeHee 2 4acos.

4 Tpy6bl OOMKHLI XPaHNTLCS Ha CTeMnaxax B 3aKpbITbIX MOMELLEHUSX U Nof, HaBecoM. BbicoTa wwtabens He JormkHa
npebiwatb 1 M. Cknagmpoatb Tpybbl n outmHrn PBK cneayet He 6nvke 1 M OT HarpeBaTernbHbIX NPUOOPOB.

[Mpu xpaHeHun 1 TpaHcnoptupo-  ObeperaiiTe TpyGbl OT MexaHu-  He nepemeluaiite Tpybbl Mo 3eM-  XpaHuTe 6e3 ynakoBku BHe [10-
ke He fonyckaiiTe nporba Tpyb.  YECKMX MOBPEXAEHUIA. ne U Jpyrom TBepaon NoBepx-  CAraeMocTyt  ynibTpaguoneTo-
HoCTW, He Bpocaiite. BOTO M3Iy4eHus.
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t, —20°C

CknapoupyWte TpyObl Ha paccto-  [pn TemnepaType Bo3ayxa Hike He nopgepraiite Tpybbl BO3AEN-
aHun Bonee 1m. oTHarpeBa- 20 °C - cobritofaiiTe 0cobble Me-  CTBUIO OTKPLITOIO OrHS.
TenbHbIX MPUBOPOB. pbl NPEAOCTOPOXHOCTY NPY TPaHC-

MopTMpOBKe Tpyo.

NPOLOYKTbI N3 PP-R 1 NMOXAPHAA BE3OMNACHOCTb

MoxxapHO-TEXHMYECKME XapaKTEPUCTUKM TPYD 1 coeanHUTENbHbIX AeTanen 13 nonMnponuneHa criegytowme (onpe-
[eneHus B cooTBETCTBMU ¢ HopMamu noxapHon 6e3onacHocty HIMB 244-97):

* rpynna roptoydecTtn '3 (onpegeneHa B cootBeTcTBuU ¢ FTOCT 30244-94 no temnepatype ropenuns 360° C);

* rpynna BocnnameHsiemoctu B3 (nerkosocnnameHnsiemble) no NOCT 30402-96;

* abiImooGpasytowasn cnocobHocTb A3 no FOCT 12.1.044-89, no 4.18;

* TOKCMYHOCTb NPOJYKTOB ropeHnst T2.

OT0 03HayaeT, YTo JaHHOE Chipbe BXOAUT B «rpynny MaTepuarnos, pearmpyoLwmx obbivHeIM 0O6pa3om» B crnyyae
noxapa. Msgenua us PP-R HaunHaroT ropeTb, ecrnv nx nomMecTuTb B Nrams.

Bo Bpems ropeHusa nnamsa manouHTEHCUMBHOE, ManoabiMHoe, nsaenusi u3 PP-R nepectatoT ropets, ecnu nx yépatb
13 nnameHun. TemnepaTypa ropeHus nonunponuneHa 360°C.

B npouecce ropeHus ns nponuneHa solgensertcs guokeug yrnepoga CO2, MonekynsipHble yrneBoaopoab!, npoay-
KTbl UX OKMCNEHMSA 1 Boda. Belgensemble BelllecTBa MeEHeE S00BUTLI, YeM NPOAYKTbI TOPEHUA AepeBa N ApYruxX
MaTepuarnoB Mnpu TEX Xe YCIroBUsX.

CepTtudukaT noxkapobes3onacHoOCTU He SBNAETCS 00s3aTernbHbIM.

P
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MPOEKTUPOBAHMUE



FMOPABNUYECKM PACYET

rMﬂpaBﬂM‘-leCKMVI pacyet TDYGOHPOBO/J,OB M3 nonunponurieHa nogpasymeBaeT onpeaerieHne notepun Harnopa, Bbi3-
BaHHOIO npeoaorieHnem COI'IpOTI/IBJ'IeHVIIZ B pr6e, CoeUNHEHNAX N (bl/ITVIHI'e, B MeCTax CMeHbIl HanpaBneHuna n gn-

ameTpa TpybonpoBoaa.
MgpaBnuyeckne NoTepu HaMopoB B TPYGONPOBOAE ONPEAenstoTcs MO HOMOrpaMmMam.

PWC.1 Homorpamma ansi MHXeHepHOro ruapaBnmMyeckoro pacyeta xonogHoro sogonposoga 3 1py6 PP-R (PN10)

NMPUMEP OMNPEOENEHUNA
Hano: Tpy6a PP-R D32 PN10, pacxog »xugkoctu 1 n/c

Mo Homorpamme:
cpenHsis CKOpoCTb TeveHus xnakoctn 1,84m/c, notepsa Hanopa 140Mm/m
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PVC.2 Homorpamma ans MHXeHepHOro rmapaBriMyecKkoro pacdeTta xonogHoro sogonposoga u3 Tpyo PP-R (PN20)

NMPUMEP OMNPEOENEHNA
HaHo: Tpyba PP-R D50 PN20, pacxop xuagkoctu 1 n/c

Mo Homorpamwme:
CpenHsis CKOpOCTb TedeHus xuakoctun 1,1m/c, noteps Hanopa 45 Mm/m
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onuue:

Fmp,pasnmqecme noTepun Hanopa Ha MeCTHble CONPOTUBITIEHUA B COEANHUTENbHbLIX AeTandax pekoMmeHayeTca
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KOMMEHCALWMSA NIMHENHOTO PACLLINPEHNS

MocKkonbKy NONMMeEpHbIE MaTepurarbl MMEKT YBENMYEHHbIV MO CPABHEHMWIO C MeTannamMmm KoaduLMeHT NMHENHOTO
YONUHEHNWS, TO MPU NPOEKTUPOBAHUM CUCTEM OTOMMEHUS, XOMOAHOrO U ropsvyero BOAOCHaGXeHWs, Npou3BogaT
pacyéT NWHENHbIX M3MEHEeHUn TpybonmpoBOAOB, BO3HMKAKLWMUX MpM nNepenagax TemnepaTyp.
lMpoekTupoBaHMe M MOHTaX TpybONpPoBOAOB HEOOXOOMMO BbIMOMHATH Tak, 4ToObI Tpyba morna cBobogHO
nepemellatbCcsl B MpPeAenax BenuWYMHbl PaCYeTHOro JMWHEWHOro paclupeHusi. OTo AOCTUraeTcss 3a cuyeT
KOMMEHCUpPYHOLEN CnocoBHOCTM 3neMeHTOB TpybonpoBoda, YCTAHOBKOWM TeMMepaTypHbIX KOMMEHCATOPOB U
npaBuUibHOW pacCcTaHOBKOW onop (Kpennexui). HenogBukHble KpenneHus TpyO AOKHbI HAanpaBnsiTh YANMHEHUS
TpyOONpPOBOAOB B CTOPOHY 3TUX SNIEMEHTOB.

, L
| Ls:
PasHuua Temnepatyp npy MOHTaxXe U1 3Ke- \Q
nnyartauuy Tpybonposoga npuBOAUT K BO3- 3 3 3 2 3 \
HWKHOBEHWIO NIMHENHOTO PacLUMPEHUS UNn ——— —_ -
COKpaLLEeHUs. \ Y ¥ §j
Al=a*L* At [mm] HO §
a Koa(pdULMEHT TemnepaTypHOro MMHENHOro pacLUMpeHuns : —\
(mm/m °C), ans Tpy6 PBK PP-R = 0,15, PBK (PP-R/AL/PP-R) no § 9
= 0,03, PBK-ORANGE=0,06 §
L PacyeTHas AnuHa (paccTosiHue Mexay AByMS COCEAHUMM HEMOABWKHbI- HO \ \

=

MW KpenmeHUsMm no npsiMon nMHum) (M)
At pasHyua temnepartyp npy MoHTaxe u akcnnyatauum (°C)
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KOMMEHCALISA NMHEMHOT O U3MEHEHMSA
L=k * /(D *Al) [mm]

k koHcraHTa matepuana ans PPR-80 k=15
D HapyxHbiit anametp TpyGonposoaa (Mm)
Al nuHenHoe nameHeHne (MM), BbIMMCIIEHHOE HA OCHOBE MpeabiayLiero obpasua

PacueT Tepmuueckoro pacwupenus. Mpumep.

npuv Harpese(oxnaxageHun)

[NepemeHHas i OnpeneneHve i BennuuHa i En. nam
] ] ]
AL i N3meHeHve anuHbl TpyGonposoaa i n i M
' npu Harpese (OXnaXKaeHun) ' '
“““““““““““““ | Skttt i) Stttk E e
a i KoacpchmumeHT nuHeiHoro paclumperns i 0.06 i Mm/MK
! (onsa Tpy® apmMup. CTEKNIOBOIOKHOM) | !
-------------------------- | ittt ettt sttt dedd bttt b £ 4
L i OnuHa Tpy6bl i 9 i M
““““““““““““““ | ettt e
tp ! Pabouas Temnepartypa ' 30 i °C
"""""" ty """"""?"""'fén]ﬁé'ﬁéfy’ﬁé’ﬁﬁﬁ'y'éféﬁéé&'e’""":*""""2'5""""‘:L""""Jé"'"""
At E. PasHuua Temnepatyp npwm :' 10 ? K
i yCTaHOBKE 1 3KChnyaTtaumm i i
PacueT Tepmunyeckoro paclumpeHust (M3MeHeHve AnvHbl TpybonpoBoaa npu HarpeBe/oxXnaxaeHun).
AL=a*L*At=0,069*10=5,4 mm
PacuyeTt KomneHcauum NMHENHOro N3MeHeHus (cermeHTa TpyObl)
[NepemeHHas i Onpegenexve i BennuuHa i Eg. nam
1 1 1
] ] ]
Ls : OnvHa cermeTa Tpy6bl ANg : ” : MM
! KOMMEHCaLUWW NNHENHOTO USMEHEHMS ! !
“““““““““““““ | ittt et S
K !k koHCTaHTa maTepuana Ans PPR-80 i 15 E _
--------------------------
D E BHewHn guameTp TpyObI E 20 E MM
““““““““““““““ | e e
i NameHeHne anuHbl Tpybonposoaa i i
] ] ]
] ] ]
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PacueT komneHcaumm NMMHERHOTO N3MEHEHMUS (CermeHTa TpyObl).

Ls=k* (D*AL)=15*+ (20 * 5,4) = 156 mm

n
Ecnun nuHenHble nameHeHUst Tpyb6onpoBoaa AOIHKHEIM O

06pasom He KOMMEHCHPYIOTCS, T. €. CIN HET BO3MOX- LS
HOCTW YONVHATb UIN YKopadvBaTb TpyGonpoBod, B CTEH-

Kax TpyO KOHUEHTPUPYETCSt AOMONHUTENbHbIE HanpsiKe-

HUS1 pPacTshKEHUS] UMK CXKaTWsl, COKpaLLlaloLLe CPpoK aKC- HO

nnyatauun Tpy6onposoga. Y nonvnponuneHa ans Kom-

neHcauun JNMHENHbIX WM3MEHEHWUI WCMoNb3yeTcs mb-

KOCTb MaTepuarna.

Mommmo KomneHcauum Ha wusrmbe TpybonpoBoaHON
Tpaccbl NCNOMNb3YTCA M3rnbaroLLme KOMNeHcaTopsl.
Mooxoaswmm cnocobom KomneHcaLmmn SBnseTcs TorT,
npyv KOTOPOM TPyOOMpPOBOA OTKIMOHSETCS B NepreH-
OMKYNSPHOM HanpaerneHun oT nepBoHaYvanbHON Tpaccehl,
a Ha 3ToM nepneHanKynspe octaenseTca cBobogHas
KOMMeHcaunoHHast AnvHa Ls, kotopasi obecneumnT To,
YTO NPW pacLIMpPEHM NPSMON TPaCChl HE BO3HUKHYT 3Ha-
YUTENbHbIE OOMONMHUTENbHbIE HAMNPSKEHWS TArU 1 AaB-
neHuns B cTeHke TpyObl.

KomneHcaunoHHas anvHa Ls 3aBUCUT OT BbIYMCIIEHHOTO
npoaneHus (yKopodeHust) Tpaccbl Matepuana u avamer-
pa TpyGonpoBsoaa.

U - KomneHcaTop

< - > < - - :l
-TL_-.___T A = 1 =
no HO

L HO - HenoaBmkHas onopa

MO - nogBwxHas onopa

KIT - komneHcupyroLwasa netns

HO L - pacuyeTHasa gnuHa TpybonpoBoaa
Lg - KOMNeHcaunoHHas anvHa

=
|<—>| Al - nnHenHoe n3meHeHne

Lk= 2*Al +150 (MM) Lk(M“H' 10d) Lk - WwmpuHa komneHcatopa
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TABJIIMUA OITA NMPUMEHEHUA MeTenbHbIN KOMMEHcaTop

CTAHOAPTHOIO NETEJIbHOIO KOMIMNEHCATOPA HO
[Ouametp Tpy6bl E PaccTosiHne mexay
(Mm) | HEMnoaBvXHbIMM onopamu L (m) Kn
1
]
16 ] 8
”””””””””””””” pTTTTTTTTTTTTTTTTTTTTT O HO o Nno HoO
]
____________ I N U VRN
25 ; 9 | |
]
""""""" e
____________ ? “‘““‘““‘E“‘“““““““““““" lﬂz Iﬂz
40 ; 14 L
]

MK no Tpacce

Mpn M3amMeHeHUM BbICOThI MK no TpaccelL

Tpybonposoaa
w7
MK no Tpacce / \ A MK no Tpacce L
1 \
/ \
Mcnonb3oBaHne nameHeHus ! \
Tpacchbl, BbI3BAHHOIO YCTAHOBKOW / 1 \

CTPOUTENBHOWM KOHCTPYKLUUN
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Al ¢ -
\ MK no Tpacce L HO
Vicnonb3oBaHne U3MEHEHMUA \
Tpacchl, BbI3BAHHOIO YCTAaHOBKOW \
obopyaoBaHus Unu apmaTypbi \

BOAOMEP

JIlnHenHoe pacwmpeHue Tpyb6onposoaa PBK (PP-R),

tA ™M 2M 3m 4m S5m 6M 7mM 8m 9v 10m 15m
70° 7V VY v =

NS AN -
I/1/

NN
Voo L
iz

ZaD=
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10°

~.
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NN
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v
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N
\
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JlnHenHoe pacwmpeHue Tpybonposoaa PBK (PP-R/AL/PP-R)

toA M 2Mm /3M 4m 5m 6Mm ™ 8m 9m

NS IAA AN A AT AT

N SIAMN AT

50° / // ) /// /// ;Z // e

===
///’/////ég//

. =

o
N
N
w
N
[6)]
[e)]
\l
oo
[{e]
N
o
N
=
N
N
N
w
N
>
N
[&)]

16 17 18 19

JluHenHoe pacwupeHune Tpy6onpoeoaa PBK (PP-R/GF/PP-R)

toA ™ 2M 3m 4m
70° / L/ L~ L~
/
60° / // / e 1/ ///
50°
) e ]
40° g ~
/ / _ // ] //
300 /

N
AN
\

20° /

10° %
ity

NN
\
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OMNOPbI N KPEMINEHWE TPYBOMPOBO[A PBK

MpKn NPOEKTMPOBAHUM U MOHTaXe CUCTEM U3 NONMMPONUIEHOBLIX TPY6, B CBSA3M C MX CNOCO6-
HOCTbIO K JIMHEHOMY TEMMepaTypHOMY pacLUMPEHUto , He0BX0aMMO OCYLLIECTBUTb NpaBUiibHOE
pacnonoxeHue onop. Onopbl 4Na Tpy6oNpoBOLOB MOXHO pa3aenuTb Ha NOABUXHbIE U
HENOABWXHbIE.

NOABMXKHAA OMNOPA ([10)

Mpn aTom cnocobe kpenneHusa TpybonpoBoa HE OTKIOHAETCS OT OCU TPaCChl, HO Y HEro OCTAeTCsl BO3MOXHOCTb KOM-
NneHcauynoHHOro ABm>xeHms (paCTFl)KeHI/IFl, C)KaTI/Iﬂ). ernneHme C NMOMOLLbI NOABMXHbIX ONOP MOXHO OCYLLEeCTBIATb
cnegyowmm obpasom:

- 0OuHapHou onopou - O7luHHOU onopou - dsoUHoU onopou

7 - .
(J S - /
- onopodu ¢ 3awesikou
N
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HEMOABWXHAA OMNOPA (HO)

Mpu aTom crnocobe KpenneHus TpyGonpoBo4 HE MMEET BO3MOXXHOCTM KOMMEHCALWK, T. €. B MECTE OMnopbl HET
BO3MOXXHOCTM ABMKEHUSA (CKONbXEHMS) Mo ocu Tpybonposoaa.

- Ha u32ube mpybonpogooa - 8 MeCme omeemeJsieHus
/ ’ —
(< ERE
A\ g\

- CKoboU Mex0y humuHzamu
wuily

- KpensieHuem y humuHaa

L 1

S i

- 8 Mecme yCmaHo8Ku apmamypel
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PaccTosiHne mexay onopamm

[Mpy NpoeKkTnpoBaHNN BepTUKarbHbIX TPYyOONPOBOAOB OMNOPbI YCTaHABMMBAOTCA He pexe yeM Yyepes 1000 mm ans
TpyO HapyXHbIM guameTpom Ao 32 MM 1 He pexe Yyem vepes 1500 mm gns Tpy6 6onbLumnx guameTpos.

MakcrmarnbHoe paccTosiHue Mexay onopamu Tpybonpo-  MakcumanbHoe paccTosiHie Mexay oropamu Tpy6onpo-
Boga PBK PP-R (SDR-11) (ropusoHTanbHbIn Tpybonposoa) Boga PBK PP-R (SDR-6) (ropusoHTanbHbIn Tpy6onpoBoa)

Aoty | Pacorone (o) puenneparype Aoyt | Pacoronue (o) pureuncparyee

(M) 1 20°C i 30°C | 40°C | 50°C | 60°C | 70°C (M) 1 20°C i 30°C | 40°C | 50°C | 60°C | 70°C
16 1 75 4 70 i 70 i 65 ; 65 i 55 16 i 90 i 85 . 85 | 80 i 80 ! 65_
20 1 80 1 75 1 70 1 70 1 65 i 60 20 1 95 1 90 . 85 i 85 i 80 i 70
25 {85 | 85 | 85 [ 80 | 75 i 70 25 {100 } 100} 100 { 95 i 90 : 85
32 1100 1 95 1 95 i 90 i 8 i 75 32 1 120 i 115 i 115 ! 110 i 100 i 90 _
40 110 i 410 3 105 ' 100 ! 95 : 85 40 | 130 ! 130 : 125 | 120 i 115 i 100_
50 1 125 1 120 1 115 1 110 1 1051 90 50 1 150 ! 180 i 140 i 130 i 125 i 110 _
63 1 140 | 135 1 130 ! 125 | 120 ! 105 63 | 170 ! 160 : 155 | 150 | 145 | 125
75 1165 i 450 1 145 i 135 1 {30 1 115 75 1 185 i 180 1 175 i 160 i 155 1 140_
90 1 165 i 165 i 155 ' 150 ! 145 ! 125 90 1 200 : 200 : 185 ' 180 | 175 i 150

110" 1 185 1 180 1 175 | 165 1 160 1 140 110 7 220 1 215 1 210 + 195 1 190 1 165

[ns BepTukanbHbIX TPyH6ONPOBOAOB MaKCMMarbHOE PacCCTOSIHUE MEXAY OnopamMmn yMHOXaeTcs Ha koadhdpmupmeHT 1,3

MakcumarnbHoe paccTosiHue mexay ornopamu Tpyoonposoga PBK (PP-R/AL/ PP-R n PP-R/GF/ PP-R)

MuavetpTpyGei () |+ 16 | 20 | 25 | 32 | 40 | 50 | 63 | 75 | 90 { 110 | 125
[} [} [} [} [} ] ] ] ! 1} 1
MakcimansHo AonycTUMOe i i H ! ! ] ] ] ] i i
DacTonme wexay onopawi @) | 110 1 120 | 140 | 145 | 150 | 155 | 165 | 170 | 190 | 205 | 280
(ropu3oHTanbHblit TpyGonpoBop) i i i i i _E _E i i i_ i
MPABWINA YCTAHOBKU TPYB

TpyGbl 4OIKHBI MOHTUPOBATLCS C MUHUMarbHbIM YkIoHOM 0,5% B HanpaBfieHnmn kK cambiM HU3KUM MecTaM, rae
MMEEeTCA BO3MOXHOCTb €r0 OMOPOXHEHMUSA NPY MOMOLLM KPaHOB UMY crelManbHbIX KnanaHos ¢ BOAOOTINBOM.

Becb pasBoagsaLmni Tpyb6onpoBoa HEOGX0ANMO pasaennTb Ha y4acTKM, KOTOPble MOXHO NepeKkpbITh B cliyyae
HeobxoaMMOCTU.

[N nepekpblBaHUS UCMOMb3YHOTCS BEHTUNM UKW WApoBble KpaHbl. [pexae YeM NpucTynuTb K MOHTaXKy BEHTUMEeN
1 KpaHOB peKoOMeHIYyeTcsl MPOBePUTb X paboTocnocoGHOCTL. MpoBepbTe, 3akpydeHa N kpaH-Gykca Ha Kopryce
BEHTUMSA.

TpyObl 0ObIYHO YKNaAbIBAIOTCS B KaHan unu wrpooby.
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Xeno6 ans MmoHTaxa u3onupoBaHHoro Tpy6onpoBoaa AokeH ObiTb CBOGOAHBIM 1 06ecneynBaTb KOMNEHcaLUno
paclumpeHus Tpybonposoaa.

M3onsumsa tTpybonposoga Heobxoamma Anst cBOGOAHON KOMNEeHcaumm 1 Ans 3awumtbl TpybonpoBoga OT MeXaHU4eCKNX
NnoBpeXaeHUN.

Mepen 3agenkon TpybonpoBoa HEOBXOOMMO OCHOBATENBHO YKpenuTb B xernobe (CkoObl — NNacTUKOBbIE UMK MeTar-
nYeckme 3aXknMbl, TMNCOBaHWE N T. 4.).

-|-py60I'IF.)OBO£I| MOXHO MpOKIaabiBaTb OTKPbITO MO CTEHE TOJNIbKO B TE€X NOMELLEHNAX, rae HET ONacHOCTU MEXaHN4YECKOro
noBpexgeHud pr6 BO BpeMd 3KcCnyatauunun.

an/I MOHTa)e CTOSIKOB HeobxoaMMo 06paLLl,aTb ocoboe BHMMaHue Ha pa3mMmelleHne HenoaBmM>XHbIX OMNop, a Takke Ha
co3faHue agekBaTHoro cnocoba komneHcauun. KomneHcauus cTosikoB obecrnednBaeTcs:

- ¥ OCHOBAHUSA CMOAKA NOOBUXXHbIMU ONOPAMU - Ha 8epuWIUHe CMOAKA NOOBUXHbIMU ONOpamMu
B no I no
. — |l ﬁ\
L _ > _LI — —
- | _l_ _l_ ] N _l_ | —
|l Ls —l L
4 — L —
i T I R A
(|l
Ls
L |
s |

53



Me>|<,1:|,y HenoaBMXHbIMKX onopamMun Heobxoammo obecnevnTb KOMMNeHcaL o pr60|'|pOBOﬂ,aI

- U3MeHeHuUemM mpdaccol mpy6onpoeoaa -nemeJsibHolM KOMNeHCamopom - U-KOMneHCGmOpOM

......

kA
L. |<
<
[0NONHUTENbHLIM paccTosAHUEM BO3MOXHOCTbIO ABWXEHUA pa3BoasLLero co3faHnem KOMI'IBHCE\LMOHHOVI ONWHBI
Mexay CTOAKOM U OTBEPCTUEM B CTEHE pr60I'IPOBO,D,a B MeCTe 0TBEPCTUA B CTEHE Ona KoMneHcauumn CTodka no nepneHankynapy

"o | IL"O
Mpumep [ s
e = ~ e 5
pa3mMelleHus onop ——; o e 8 - =
© HO 2 — )
Q Q HO z
- o
Ha CTOsIKe s g % g
—_— T _ = == =3
] 2 e ] g
== 3 ] 3 D g
< = s
LHO : HO Q S
_ - 2 S z o
S H ) 3 H
[ 3 8 3 [
5 = 3 - 3
= 2 JEE— 5 [E— 2
| 2 HO 2 HO g
k HO -
- == b |
no no no
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MHorocnoviHble apmupoBaHHble Tpybbl PBK 6narogapsa ueHTpanbHOMY CIOK MMET MEHbLUNA KO DULMEHT
NMHENHOro pacLUMPeHUs No CPaBHEHNIO C 0ObIYHBIMY NOMMNPONUITEHOBbLIMU Tpy6amu. NOMUMO 3TOro OHW Xapak-
TEpPU3YLOTCA OOMbLUEN XKECTKOCTbIO M MEXaHUYECKOW CONMPOTUBISIEMOCTbLIO, UTO NO3BOMSET YBENUYMBATL PacCTOSHUE
Mexay ornopamu.

TpybonpoBogHyto cuctemy PBK MOXHO coeanHATbL CBapKoW Unn mexaHudecku (pes3bbon, onaHuamm). MNMepeg
cBapkow MHorocnorHbix Tpyo PBK (PP-R\AL\PP-R) Heob6xoanmo crneuunanbHbiM 00pe3HbIM NpucnocobneHnem
cpesaTtb antoMWHUEBBIV Crow TpyObl Ha rmy6uHy 1-2 MM OT TOpLEeBOI NOBEPXHOCTU TPybbl Anst o6ecneyeHns pac-
nnaeneHus Topua.

N30NAUKMA TPYBONPOBOAOB

Tennousonsaunsa TpybonpoBoaoB BOAOCHABXKEHWS BbINOMHAETCA B COOTBETCTBMMU € TpeboBaHuamu CHul 2.04.14-
88 (pasgen 3). MMpu MOHTaXxe CUCTEM XOINOOHOro BOAOCHabXeHNss HeobxoanMo 3almMTUTL Tpybonposoadbl OT 0bpa-
30BaHUs koHAeHcaTa. OnpegenexHve BeNMYnUHbl MUHUMAarbHOW TOMNLWMHBI U30MALUA ANst NOMMNPONUITEHOBLIX TPYO
MOXHO NPOU3BECTU MO criegytoLen Tabnuue:

TonwmHa cnos n3onaumnn

Bua npoknagku TpyGonpoBoaos npi A= 0,040 BT (W)%, mm

TpyGonpoBoA NpoKnaablBaeTcs OTKPLITO B HEOTaNIMBaeMom

i pipupion Mppuppsps

nomMeLleHum (nogsarn) 4
TpybonpoBoa NpoknagpiBaeTcs OTKPbITO B OTanMBaeMom nomeLleHnm 9
Tpy6ONPOBOA MPOKNAALIBAETCH B KaHane, 6es ropsuux Tpy6onposogos| 4
Tpy6ONPOBOA MPOKNAALIBAETCH B KaHare, pAAoM G ropsuumn Tpy6o- | -
npoBogamMm '
TpyGONpOBOA NPOKNAALIBACTCR B Lier KaMeHHON CTewe, croske | 4
Tpy6ONPOBOA MPOKNAZLIBAETCH B NpOpesu CTeHw, CToske pagoM ¢ | =
ropsyvmMmu Tpybonposogamm !
................................................................. oo e
Tpybonposog npoknagpiBaeTcd Ha 6ETOHHOM NOTOMKe E 4

:
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MOHTAX
PP-R TPYBOINPOBOAOB

P



TpaauUMOHHBIM CMOCOGOM COedMHEHUs] HamnopHbIX TPyGOMPOBOAOB W3 MOMUMPONUIIEHa ABMSETCA cBapka,
3aksiovatoLlasicss B HarpeBe geTanei 4o BA3KOTEKYYEro COCTOSIHUS, COEAMHEHMUWN X NOA HEKOTOPbLIM AaBIEHNEM U
nocreaylowem oxnaxaeHun geTtanen [0 o6GpasoBaHWs HepasbEMHOIO COeAWHEHWS — CBapHOro LUBa.
HanGonee yacto NpMMeEHSsIIOWMMCS METOAOM CBapku ABMSIETCS pacTpyGHas cBapka, npyu KOTOpOK NponsBoamTcs
coefVHeHne KOHLOB Tpy6 Yepes NpoMeXyTouHyIo AeTanb B pacTpyo6.

[na cBapku Tpy6 HeGOMbLIOMO AMaMeTpa UCMOoSb3yeTCst KOMMIEKT CBapoYHOro 060pyaoBaHNs, B COCTaB KOTOPOro
BXOOAT:

* CBapoYyHbIN annapat co cTpybumHon (1500-2000 BT);
* CMEHHble HarpeBaTenu;

* pesak s pesku Tpyo;

* YPOBEHb;

* pyneTka;

* TOpUEeBad 3a4MCTKa Ansi CBapKym MHOMOCNONHON apMUPOBaHHOM TPyO6bl;
* canderTka n3 HeCMHTETUYECKOro matepmnana.

MoaroTtoBka UHCTPYMEHTa
YcTaHoBUTL CBapO‘-IHbIIZ annapart Ha pOBHOI7I NMOBEPXHOCTMU.

3akpenuTb Ha CBapO4YHOM annapaTe CMEeHHble HarpeBaTenn Hy)XXHOro pa3mepa C NMOMOLLbHO
cneunanbHbIX Knoden. Hacagku 4oMmKHbI MIOTHO NpUeratb K HarpeBaTeNlbHOMY 3fIeMEHTY

(HeobxoanmMo cneauTb 3a TeM, YTOObLI NOBEPXHOCTb HACaA0OK He BbICTynana 3a Kpawn Harpesa-
TENbHOro 3reMeHTa).

MpoBepuTb YCTAHOBMNEHHYIO TeMnepaTypy Ha annapate. TemnepaTypa ceapku PP-R coctasnsi-
eT 260°C-270°C.

Bkniountb cBapo4HbI annapat B ceTb (HanpshkeHne 220 B) n npoBepuTb, ropuUT Nv CUrHanbHas
namnoyka.

B 3aBUCMMOCTU OT TeMnepaTypbl OKpyXKatollel cpeabl Harpes HarpeBaTerNbHOro afieMeHTa
anutcsa 10—-15 muHyT. PaGoyas TemnepaTtypa Ha MOBEPXHOCTU AOCTUraeTcs aBTOMaTUYECKH.
Mpouecc HarpeBa 3akoHYEeH, KOr4a racHeT unu 3aropaeTtcs (B 3aBUCMMOCTU OT CBAPOYHOTO
annapaTta) namno4ka KOHTpons TeMmnepaTypsi.

MepByto CBapKy pekoMeHAyeTCcst NPOM3BOAUTL Yeped 5 MUHYT NOoCrie Harpeea CBapO4YHOro
annapara.
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NMOPALOK CBAPKN

3akpenuTte cBapoOYHbIN anna-
pat PBK Ha poBHOI noBepxHoO-
CTK, yCTaHOBWTE HacadKu co-
OTBETCTBYIOLLErO AnameTpa,
NOAKIoYMTE K CETU.

PekomeHayemas Temnepatypa
=CBapkyn ans PP-R 260 - 270°C

il

Ha nporpetbii cBapoYHbIn an-
napar, He BpaLllas, o4HOBpe-
MEHHO MIIaBHO NOMeCTUTe Tpy-
Oy u putuHr PBK Ha cooTBeT-
CTBYHOLLME HacaaKu.

[ns opueHTupa ucnonb3ynTe
= BCMIOMOraTenbHyto MapK1poBKy
Ha (OUTUHrax.

B pesynbraTte cTpororo co6niofeHns Bcex npasui nomnyyaeTcs npoYHoe
MOHOUTHOE coefVHeHVe Mexay Tpy6amu n puTrHramm.

OTtpexsre Tpydy PBK Heob -
X04MMOro pasmepa nof nps-
MbIM YTIIOM K ocu Tpy6bl npu
nomMoLwin cneumarnbHbIX HOX -
HUL,.

He ncnonbayiite noBpexaeHble
= UINN TPECHYBLLME Ha MeCTe cpe-
3a Tpyob!.

SN

BbligepxuTe Tpebyemoe Bpems
nporpeea (cmoTpuTe Tabnu-
uy). OOHOBpPEMEHHO CHUMUTE
C Hacagok Tpy6y 1 pUTUHT 1
COeAVHUTE NX PaBHOMEPHbIM
OBWXKeHneM 6e3 NoBopoTOB Ha
BCIO My6KHY 0O OTMETKMU.

Ha HayanbHoM aTane cBapku
= [IONYCKAETCS NOBOPOT [eTareil
Jo 5°

Ouunctute n o06esxmpLTE KO -
HeL, TpyObl 1 cBapoyHyto 06 -
nactb uUTHHra.

BblaepxuTe Bpems oxnaxae-
HUSI U MPOBepbTE  KayecTBO
cBapku.

OxnaxpaeHne cBapHOro coeau

«HEHNS 1 feTanei Npou3BoanT-

Cs1 €CTECTBEHHbIM NyTEM.

O )

WamepbTe AnuvHy cBapuBae-
MOW 30HbI M HAHeCUTe Ha Tpy-
Oy mMeTku (cMoTpuTe Tabnuuy).

BH/MAHWE!

MwuHuMmanbHas TemepaTypa
BO34yXa Npu MOHTaXe CUCTEM
PBK +5°C.

Bce pabGotbl Heobxogumo
NpPOU3BOAUTL B MPOBETPUBAE-
MOM MOMELLEHUN.

Bce ucnonb3yemMble ans pa-
60Tbl MHCTPYMEHTbI HeOOX0aM-
MO cofepkaTb B YUCTOTE.

P
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1. MuHMManbHas TemnepaTtypa Bo3yxa nNpy MOHTaXe NounponuieHoBbIX
petanen +5°C.

2. Mepepn cBapKoi NOANNPONWIEHOBDIX AeTaNeil ybeanTech, YTO OHU He
NMeIoT NOBPEXAEHWNI U He 3arpA3HeHbl.

3. Mpu MoHTa)xKe apMUpPOBaHHbIX TPYO6 NOJb3yNTECH TOPLIEBOI 3aUNCTKOM.

4. CTporo Bbifiep>K1BaliTe BpeMs HarpeBa 1 oX/1aXKeHus NonnnponiieHoBbIX
AeTtanei npu cBapke (cm. Tabn. Ne1).

5. I1pv| coegnHeHun AETaﬂeﬁ Heaonyctumo nx Bpaillatb OTHOCUTEJNIbHO ApYyr
Apyra.

6. Mpu KpenneHnn Tpy6 60NbLUNX AVIAaMETPOB (> 50 MM) NPUMEHAINTe KpeneXu
c puKcaTtopom.

7. Tpy6a HY>KHOI ANNHDBI A0MKHa 6bITb 06pe3aHa NepneHANKYNAPHO LIeHTPY
TpyObI.

8. Mpu Heo6X0AMMOCTY OTOrpeBa UCMONb3YITe CTPOUTENbHbIN ¢peH
(ropsiuyio Boay). MakcumanbHasA Temneparypa Harpesa 140°C.

9. He npuknappiBaiiTe 605bLINX YCUANI, HE UCNOJb3YIATE Fa30Bbili KIou.

| —

MUH. +5 °C

=
G

» a
~
:

makc. +140 °C

\-\5,



TEXHONOI’M4YECKOE BPEMA CBAPKWN TPYB 11 ®UTIHITOB PBK 13 PP-R

OuameTp Bpewms HarpeBa, Mmy6wuHa TexHonornyeckas nay- Bpewms

Tpyo, MM cek 30HbI CBapKu, MM 3a (Bpemsl CBapKu), CeK | oxnaxneHus, MUH
20 6 14 4 2
25 7 16 4
32 8 18 4 4
40 12 20 5 4
50 18 23 5 5
63 24 26 6 6
75 30 28 6 6,5
90 40 30 8 6,5
110 50 33 10 8
125 80 40 14 14

WCMNbITAHWE TPYBOINPOBOJOB

CucrtemMmbl BogOCHabXeHus

Cuctembl BHYTPEHHETO XONOAHOIO M ropsvero BOAOCHAOXEHNSA AOSMKHbI ObITb UCMbITAHbI TMAPOCTATUYECKUM UK
MaHOMEeTpPUYeCcKUM meToaom c cobnogeHnem TpedoaHunii FOCT 240-54-80, TOCT 25136-82 1 HacToSALWMKX
npasus.

BenunymHy npobHOro AaeneHns npy rmgpoctaTtMyeckoM MeTode UCnbliTaHus cnegyet npyHumaTth pasHon 1,5 Benu-
YMHbI N30bLITOYHOrO pabodero AaBneHus.

MMapocTaTUyeckme 1 MaHOMETPUYECKMEe UCTbITAHUS CUCTEM XONOAHOIo U ropsvYero BogoCHa6GXeHUs A0NXKHbI
NpoM3BOANTLCS A0 YCTaHOBKWU Bogopa3bopHoW apmMaTypbl.

Bblaep>kaBLUMMN UCMbITAHUS CYUTAKOTCS CUCTEMBI, ecnin B TedeHre 10 MUH. HaxoxXaeHusi nod NpobHbIM AaBneHnemM
npu rMapocTaTMyeckoM MeToae UCMbITaHU He 0OHapyXeHo nageHne gasneHus 6onee 0,05 Mna (0,5 krc/cm2) n
Kanernb B CBapHbIX LWBax, Tpybax, pe3bboBbiX COEAMHEHUSIX, apMaType U YTEYKN BOAbl Yepe3 CMbIBHbIE YCTPOMCTBA.
Mo oKOHYaHUN UCNbITAHUI TMAPOCTAaTUYECKUM METO40M HEOOXOAMMO BbIMYCTUTL BOAY U3 CUCTEM BHYTPEHHErO
XONOAHOIo N ropsiyero BOA0CHabXeHNs.

MaHomeTpryeckue ncnbiTaHUsA CUCTEMbI BHYTPEHHEO XONMOLHOMO M ropsyero BoOAOCHabXeHns criedyeT NpovM3BoanTb
B criedytoLelt nocrneaoBaTenbHOCTY:

* CUCTEMY 3anofHWUTb BO30yXOM NPOBHbIM n3bbITouHbIM AasnexHvem 0,15 Mla (1,5 krc/cm?2);

* pn oBHapy>KeHUM AedeKTOB MOHTaXa Ha CryX criefyeT CHU3WTb AaBfieHne 4O aTMOCHEPHOro M YCTPaHUTb AedeKTbl;
* 3aTeM CUCTEMY 3anonHnTb Bo3ayxom gaenexHvem 0,1 MlMa (1 krc/cm2);

* BblAepXaTb ee nog NpobHbIM AaBNEHNEM B TeYeHME 5 MUH.

CwncTtema npusHaeTcs BblAepXaBLUen NcnblTaHue, eCrv Npy HaxoxaeHun ee nof NpobHbIM AaBneHneM nageHve

nasnexus He npesbicut 0,01 MIMa (0,1 kre/cm2).
®
c1989
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CuctemMbl oTonneHus

McnbiTaHme BOOSHBIX CUCTEM OTOMMEHUSA U TEMNOCHaBXEHUSA AOMKHO NPOM3BOANTLCS NPU OTKIMIOYEHHbIX KOTrax U1
pacwmpuTenbHbIX COCyaax rMapocTaTMyecknMm MeToaoM AasreHus, paBHelM 1,5 paboyero gaBneHus, HO He MeHee
0,2 MlMa (2 krc/cM2) B camMO HKHEW TOYKE CUCTEMBbI.

CwucTtema nNpusHaeTcs BblAepXXaBLUen NCnbiTaHWe, ecriv B TedeHne 5 MuH. HaxoxaeHus ee nog NnpobHbIM aasre-
HUeM nageHue gaeneHus He npesbicnT 0,02 MIMa (0,2 krc/cmM2) n OTCYTCTBYIOT TEYM B CBAPHbIX LWBAXx, Tpybax,
pe3b0b0BbIX COEAMHEHMSAX, apMaType, OTONMTENbHbLIX Npubopax 1 0bopyaoBaHMK.

BenunuunHa I'Ip06HOFO AaBrieHna npu rmapoctatn4eckom Mmetoge ncnbltTaHnda and CUCTeM OTONJIEHNA U TENJIO-
CHabXxeHus, npucoeguHeHHbIX K TenfIoUeHTpanam, He Ao KHa npeBblilaTth npeaneribHoro I'Ip06HOF0 AaBrieHna and
YCTaHOBJME€HHbIX B CUCTEME OTOMUTESTbHbIX ﬂpM6ODOB N OTOMNTESNTbHO-BEHTUINALMOHHOIO OGOpy,D,OBaHMFl.

MaHomeTqueCKme NCNbITaHUS CUCTEM OTOMNIEHUS U TeNnrocHabXeHns COOTBETCTBYHOT MaHOMETPUYECKMM UCNbITa-
HUAM CUCTEM BHYTPEHHETO XOJ1I0AHOro 1 ropa4vero BOAOCHabXeHMs 1 npon3BOAATCA B TOW Xe nocrnenoBaTesibHOCTH
Cucrtembl NaHENbHOro OTOMIIEHNSA AOMKHbLI ObITb UCMbITAHbI, KaK npasuno, rmapocratn4eCkum MeToaom. MaHomeTpm—
YeCKOoe uncCnbiTaHMe 0oMnyCcKaeTcA npon3BoanTb npu OTpI/IU,aTeJ'IbHOI7| TemMneparype Hapy>KHOro Bosayxa.

mapocTaTnyeckoe NcnbiTaHne CUCTEM NaHENbHOro OTOMMNEHUS JOMKHO NPOM3BOAUTBLCS (40 3a4eNKU MOHTaXHbIX
okoH) gasnenuem 1 Mla (10 krc/cm2) B TedeHue 15 MUH. Npu 3TOM NageHe AaBrneHusa gonyckaercs He bonee
0,01 MMa (0,1 krc/cm2).

[na cuctem naHenbHOro OTOMNSIEHNS, COBMELLEHHbIX C OTOMUTENbHBIMU Npubopamu, BenMymMHa npobHOro AasneHus
He [JOorKHa NpeBbllaTh NpeaensHoro NpobHOro AaBneHus AN YCTaHOBMNEHHbIX B CUCTEME OTOMNUTESNbHbIX MPUGOPOB.
BenunymHa npobHOro gaBneHns cMcTemM NaHenbHOro OTOMMEHNS, NapoBbIX CUCTEM OTOMMEHNS U TennocHabxeHns
npyv MaHOMETPUYECKUX UCTbITaHMAX JormkHa cocTasnaTb 0,1 MMa (1 krc/cm2). MNMpogomkntTensHOCTb UCMbITaHNS —
5 muH. NMageHve gaBnennst JOMKHO ObITh He 6onee 0,01 MIMa (0,1 krc/cm2).

Cunctema npusHaeTcs BolAepKaBLUE UCTIbITaHNE LABMEHWEM, ECIN B TEYEHME 5 MUH. HaXOoXOeHUs ee nog NpobHbIM
AaBrneHveM nageHuve gaenenuns He npesblicut 0,02 MIMa (0,2 krc/mM2) n OTCYTCTBYHOT T€YM B CBApHbIX LWWBax, Tpybax,
pe3b0b0BbIX COEAMHEHMSAX, apMaType, OTOMUTENbHLIX Npubopax.
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FOCT 32415-2013 «Tpy©Obl HanopHble N3 TEPMONMAACTOB U COEAUHUTENbHbIE AeTanu K HAM N9 CUCTEM BOAO-
cHabxeHus 1 oTonneHnsi. O6LLME TEXHUYECKNE YCITOBUSY;

[OCT P 53630-2015. «HaumoHanbHbI cTaHgapTt Poccuinckon ®epepauunmn. TpyObl HanoOpHbIE MHOTOCITONHbIE
Ons cuctemM BogocHabkeHus n otonnexus. ObLme TEXHUYECKNE YCIOBUS»;

. CI40-101-96. «CBoabl NpaBwus Mo NPOEKTUPOBAHUIO U CTPOUTENLCTBY. [1poeKTUpPOBaHNE N MOHTaX Tpybonpo-

BOOOB U3 nonunponuneHa paHaomM Ccononnumep»;

. CI141-102-98. «CBog npaBun no NnpoeKTMPOBaHUIO 1 CTPOUTENLCTBY. [poeKkTUpoBaHMe N MOHTaX Tpybonpo-

BOLOB CUCTEM OTOMJIEHMS C UCMONb30BaHNEM METANIONONIUMEPHbIX TPYO»;

CI130.13330.2020 «CHWIT 2.04.01-85 BHYTpEHHMI BOOONPOBOA, U KaHanu3aums 3gaHniny;

CI160.13330.2020. «Csog npasun. OTtonneHne, BEHTUNALMSA U KOHAMLMOHMPOBaHWE BO3ayxa. AKTyannsmpoBaH-
Hasa pegakums CHulM 41-01-2003»;

. CIN 61.13330.2012. «CBog npaeus. Tennoeasi n3onaumsi o0bopygosaHus n TpybonpoBogoB. AKTyann3npoBaHHasi

penakumst CHull 41-03-2003»
CI 73.13330.2016. «Ceoa npaewun. BHyTpeHHME caHUTapHO-TeXHUYeckMe cucteMbl 3gaHnin. CHull 3.05.01-85»;
CIM 124.13330.2012. «CBog npaewun. TennoBble ceTu. AkTyanuampoBaHHas pegakums CHull 41-02-2003»;
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MpaBuna NpoeKTUPoOBaHUSA»

PEIK-
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NMPUNOXEHUE



MAPABNYECKWE XAPAKTEPUCTUKW TPYB MPU LLEPOXOBATOCTW 0,0007MM

Pacxon
v, 20°C 60°C v, 20°C 80°C v, 20°C 60°C v, 20°C 80°C
nj/c M/C R, Ma/m | R, Ma/m Mm/C R, Ma/m | R, Ma/m M/C R, Ma/m | R, Ma/m M/cC R, Ma/m [ R, Ma/m
0,01 0,07 13,5 6,3 0,06 9,6 5,7 0,05 5,4 2,5 0,04 3,9 1.4
0,02 0,15 31 27 0,12 19 22 0,09 1 10 0,08 8 7
0,03 0,22 79 64 0,18 52 39 0,14 21 16 0,12 12 13
0,04 0,29 130 106 0,25 86 65 0,19 44 36 0,16 30 22
0,05 0,37 192 157 0,31 127 96 0,23 65 53 0,2 44 33
0,06 0,44 264 215 0,37 175 131 0,28 89 73 0,24 61 46
0,07 0,51 346 283 0,43 229 172 0,32 116 95 0,27 80 60
0,08 0,58 437 357 0,49 289 218 0,37 147 120 0,31 100 75
0,09 0,66 538 439 0,55 356 268 0,42 181 148 0,35 123 93
0,1 0,73 647 527 0,61 428 322 0,46 218 177 0,39 148 m
0,11 0,8 764 623 0,68 505 380 0,51 257 210 0,43 175 132
0,12 0,88 890 726 0,74 588 443 0,55 299 244 0,47 204 153
0,13 0,95 1023 835 0,8 677 509 0,6 345 281 0,51 234 176
0,14 1,02 1165 950 0,86 770 580 0,65 392 320 0,55 267 201
0,15 11 1314 1072 0,92 870 654 0,69 443 361 0,59 301 227
0,16 1,17 1472 1201 0,99 973 733 0,74 496 404 0,63 337 254
0,17 1,24 1637 1335 1,04 1083 814 0,79 551 450 0,67 375 282
0,18 1,32 1809 1476 1,1 1196 900 0,83 609 497 0,71 415 312
0,19 1,39 1988 1622 1,17 1315 990 0,88 669 546 0,75 455 343
0,2 1,46 2175 1775 1,23 1439 1082 0,92 732 598 0,79 498 375
0,25 1,83 3214 2623 1,54 2126 1600 1,16 1082 883 0,98 736 554
0,3 2,19 4422 3608 1,84 2925 2201 1,39 1488 1215 1,18 1013 762
0,35 2,56 5791 4726 2,15 3831 2882 1,61 1949 1591 1,38 1327 998
0,4 2,92 7316 5970 2,46 4839 3641 1,85 2463 2010 1,57 1677 1261
0,45 3,23 8990 7337 2,76 5946 4475 2,08 3026 2470 1,77 2060 1550
0,5 3,65 10811 8822 3,07 7151 5381 2,31 3639 2970 1,97 2478 1864
0,6 4,39 14874 12138 3,68 9838 7404 2,77 5007 4087 2,36 3409 2565
0,7 5,12 19480 15897 4,3 12885 9697 3,23 6558 5352 2,75 4464 3359
0,8 4,91 16277 12249 3,7 8284 6761 3,14 5639 4244
0,9 4,16 10181 8309 3,54 6931 5215
1 4,62 12242 9991 3,93 8333 6271
1,2 4,71 11466 8629
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MapaBnuyeckne xapakTepuctuky Tpy6 npu wepoxosaTtoctv 0,007 mm (NpogosnxeHne)

32x5,4 32x4,4 40x6,7
Pacxop,

v, 20°C 80°C v, 20°C 80°C v, 20°C 80°C
nj/c M/C R, Ma/m R, Ma/m M/cC R, Ma/m R, Ma/m M/C R, Ma/m R, Ma/m
0,03 0,09 6,1 6,2 0,07 5 4
0,04 o.M 14 10 0,09 7 6
0,05 0,14 20 15 0,12 13 10
0,06 0,17 28 21 0,14 18 14 omn 10
0,07 0,2 36 27 0,17 24 18 0,13 12
0,08 0,23 46 35 0,19 30 23 0,14 16 12
0,09 0,26 57 43 0,21 37 28 0,16 19 15
0,1 0,28 68 51 0,24 44 33 0,18 23 17
omn 0,31 80 61 0,26 52 39 0,2 27 21
0,12 0,34 94 71 0,28 61 46 0,22 32 24
0,13 0,37 108 81 0,31 70 53 0,23 37 28
0,14 0.4 123 92 0,33 80 61 0,25 42 31
0,15 0,43 139 104 0,36 90 68 0,27 47 35
0,16 0,45 155 7 0,38 101 76 0,29 53 40
0,17 0,48 172 130 0,4 12 85 0,31 57 44
0,18 0,51 191 143 0,43 124 93 0,32 65 49
0,19 0,54 209 158 0,45 136 103 0,34 71 54
0,2 0,57 229 172 0,47 149 12 0,36 78 59
0,22 0,62 271 204 0,52 176 133 0,4 92 69
0,24 0,68 315 237 0,57 205 155 0,43 107 81
0,26 0,74 363 273 0,61 236 178 0,47 123 93
0,28 0,79 413 3N 0,66 269 202 0,5 141 106
0,3 0,85 466 351 0,71 304 228 0,54 159 19
0,32 0,91 522 393 0,76 340 255 0,58 178 134
0,34 0,96 580 436 0,8 378 284 0,61 197 149
0,36 1,02 641 482 0,85 418 314 0,65 218 164
0,38 1,08 705 530 0.9 459 346 0,68 240 180
0.4 113 7N 580 0,95 502 378 0,72 262 197
0,42 1,19 839 632 0,99 547 412 0,76 286 215
0,44 1,25 M 685 1,04 593 447 0,79 310 233
0,46 1.3 984 741 1,09 641 483 0,83 334 252
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rvppaBnnyeckre xapakTepuctukm Tpy6 npu wepoxosatoctu 0,007 Mm (NpoaosxeHue)

32x5,4 32x4,4 40x6,7
Pacxon
v, 20°C 80°C v, 20°C 80°C v, 20°C 80°C
nj/c M/C R, Ma/m R, Ma/m M/C R, Ma/m R, Ma/m M/C R, Ma/m R, Ma/m
0,48 1,36 1060 798 1,14 691 520 0,86 360 272
0,5 1,42 1139 857 1,18 742 558 0,9 388 292
0,55 1,56 1345 1012 13 876 660 0,99 458 345
0,6 1.7 1567 179 1,42 1021 768 1,08 533 401
0,65 1,84 1802 1356 1,54 175 884 1,17 613 462
0,7 1,98 2052 1544 1,66 1337 1006 1,26 698 526
0,75 2,12 2315 1742 1,77 1508 135 1,35 788 593
0,8 2,27 2592 1950 1,89 1689 127 1,44 882 664
0,85 2,41 2882 2170 2,01 1878 1414 1,53 981 738
0,9 2,55 3185 2397 2,13 2076 1562 1,62 1084 816
0,95 2,69 3502 2635 2,25 2282 1717 1.71 1192 897
1 2,83 3831 2882 2,37 2496 1879 1.8 1303 981
1,2 3,4 5271 3966 2,84 3434 2584 2,16 1794 1350
1.4 3,97 6902 5194 3,31 4498 3385 2,52 2349 1768
1,6 4,5 8719 6562 3,78 5682 4276 2,88 2968 2233
1,8 51 10715 8064 4,26 6983 5255 3,24 3647 2744
2 4,7 8397 6319 3,6 4385 3300
2,2 5,21 9921 7466 3,96 5181 3899
2,4 4,32 6034 4540
2,6 4,68 6940 5223
2,8 5,04 7901 5946

68




MMapaBnuyeckue xapakTepucTuky Tpyo npu wepoxoBaTtoctu 0,007 MM (NpogosnxeHue)

40x5,5 50x8,3 50x6,9
Pacxop,

v, 20°C 80°C v, 20°C 80°C v, 20°C 80°C
n/c M/C R, Ma/m R, Ma/m M/C R, Ma/m R, Ma/m M/C R, Ma/m R, Ma/m
0,08 0,12 10 8
0,09 0,14 13 10
0,1 0,15 15 12 0,1 6
on 0,17 18 14 0,13 7 omn 6 5
0,12 0,18 21 16 0,14 1 8 0,12 6
0,13 0,2 24 18 0,15 12 9 0,13 8,5 7
0,14 0,21 28 21 0,16 14 n 0,14 10 8
0,15 0,23 31 24 0,17 16 12 0,15 n 9
0,16 0,24 35 26 0,18 18 13 0,16 12 9,5
0,17 0,26 39 29 0,19 20 15 0,17 14 10
0,18 0,27 43 32 0,2 22 17 0,17 15 1
0,19 0,29 47 36 0,22 24 18 0,18 17 12
0,2 0,3 52 39 0,23 26 20 0,19 18 14
0,22 0,33 61 46 0,25 31 24 0,21 21 16
0,24 0,36 72 53 0,27 36 27 0,23 25 19
0,26 0,39 82 62 0,3 42 32 0,25 29 21
0,28 0,42 93 70 0,32 48 36 0,27 33 24
0,3 0,45 105 79 0,34 54 40 0,29 37 28
0,32 0,48 18 89 0,37 60 45 0,31 41 31
0,34 0,52 131 99 0,39 67 50 0,33 46 34
0,36 0,55 145 109 0,41 74 56 0,35 50 38
0,38 0,58 159 120 0,43 81 61 0,37 55 42
0,4 0,61 174 131 0,46 89 67 0,39 61 46
0,42 0,64 190 143 0,48 97 73 0,41 66 50
0,44 0,67 206 155 0,5 105 79 0,43 72 54
0,46 0,7 222 167 0,53 14 85 0,45 78 58
0,48 0,73 239 180 0,55 122 92 0,47 84 63
0,5 0,76 257 194 0,57 131 99 0,49 90 67
0,55 0,83 304 229 0,63 155 "7 0,53 106 80
0,6 0,91 354 266 0,69 181 136 0,58 123 93
0,65 0,98 407 306 0,74 208 157 0,63 142 107
0,7 1,06 463 349 0,8 237 178 0,68 162 122
0,75 114 523 393 0,86 267 201 0,73 182 137
0,8 1,21 585 440 0,91 299 225 0,78 204 154
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MMapaBnuyeckne xapakTepucTuky Tpyo npu wepoxosaTtoctu 0,007 mm (NpogonxeHue)

40x5,5 50x8,3 50x6,9
Pacxon,
v, 20°C 80°C v, 20°C 80°C v, 20°C 80°C
n/c M/cC R, Ma/m R, Ma/m M/c R, Ma/m R, Ma/m Mm/c R, Ma/m R, Ma/m
0,85 1,29 651 490 0,97 333 250 0,83 227 170
0,9 1,36 719 541 1,03 368 277 0,87 251 189
0,95 1,44 791 595 1,08 404 304 0,92 276 207
1 1,51 865 651 114 442 333 0,97 302 227
1,2 1,82 1190 896 1,37 608 458 117 415 312
1.4 2,12 1559 173 1,6 797 600 1,36 544 409
1,6 2,42 1969 1482 1,83 1006 757 1,56 687 517
1,8 2,73 2420 1821 2,06 1237 931 1,75 844 635
2 3,03 2909 2189 2,28 1487 19 1,94 1015 764
2,2 3,33 3438 2587 2,51 1757 1322 2,14 1199 902
2,4 3,65 4003 3012 2,74 2046 1540 2,33 1396 1051
2,6 3,94 4605 3465 2,97 2354 1771 2,53 1606 1209
2,8 4,24 5242 3945 3,2 2680 2017 2,72 1828 1376
3 4,54 5915 4451 3,43 3024 2276 2,92 2063 1552
3,2 4,84 6622 4984 3,65 3385 2548 3.1 2310 1738
3,4 5,15 7363 5541 3,88 3764 2833 3,31 2568 1933
3,6 41 4160 3131 3,5 2838 2136
3,8 4,34 4573 3442 3,7 3120 2348
4 4,57 5003 3765 3,89 3413 2568
4,2 4,8 5449 4100 4,08 3717 2797
4,4 5,02 5910 4448 4,28 4032 3035
4,6 4,47 4359 3280
4,8 4,67 4696 3534
5 4,86 5043 3795
5,2 5,05 5401 4065

70




FvapaBnuyeckue xapakTepucTuky Tpyo npu wepoxosaTtoctu 0,007 mm (NpofosnxeHne)

Pacxon 63x10,5 63x8,6 75x12,5 90x15
v, 20°C 80°C v, 20°C 80°C v, 20°C 60°C v, 20°C 60°C

nj/c M/C R, Ma/m | R, Ma/m M/C R, Ma/m | R, Ma/m M/C R, Ma/m | R, Ma/m M/C R, Ma/m | R, Ma/m
0,15 omn 5 4

0,2 0,14 9 7 0,12 4 0,1 3
0,25 0,18 13 10 0,15 0,13 5
0,3 0,22 18 14 0,18 12 0,15 6 omn 3 3
0,35 0,25 24 18 0,21 16 12 0,18 10 8 0,12 4 4
0.4 0,29 30 23 0,25 20 15 0,2 13 N 0,14 6 5
0,45 0,33 37 28 0,27 24 18 0,23 16 13 0,16 7 6
0,5 0,36 44 33 0,3 29 22 0,25 19 16 0,18 8 7
0,55 0,4 52 39 0,33 35 26 0,28 23 19 0,19 10 8
0,6 0,43 61 46 0,36 40 31 0,31 27 22 0,21 ll g
0,65 0,47 71 53 0,39 46 35 0,33 31 25 0,23 13 ll
0,7 0,51 80 60 0,43 53 40 0,36 35 28 0,25 15 12
0,75 0,54 90 68 0,46 60 45 0,38 39 32 0,27 17 13
0,8 0,58 101 76 0,49 67 50 0,41 44 36 0,28 19 15
0,85 0,61 12 84 0,51 74 56 0,43 49 40 0.3 21 17
0.9 0,65 124 93 0,55 82 62 0,46 54 44 0,32 23 19
0,95 0,69 136 102 0,58 90 68 0,48 60 49 0,34 25 20

1 0,72 149 12 0,61 69 74 0,51 65 53 0,35 27 22
12 0,87 205 154 0,73 136 102 0,61 90 73 0,42 38 31
1.4 1,01 268 202 0,85 178 134 0,71 7 96 0,5 49 40
1,6 1,16 339 255 0,97 225 169 0,82 148 121 0,57 62 51
1.8 13 417 313 1,09 276 208 0,92 182 149 0,64 77 62

2 1,44 501 377 1,21 332 250 1,02 219 179 0,7 92 75
2,2 1,59 592 445 1,34 392 295 1,12 259 21 0,78 109 89
2,4 1,73 689 519 1,46 457 344 1,23 301 246 0,85 127 103
2,6 1,88 793 597 1,58 525 395 1,33 346 283 0,92 146 19
2,8 2,02 903 679 1.7 598 450 1,43 394 322 0,99 166 135

3 2,17 1018 766 1,82 675 508 1,53 445 363 1,06 187 153
3,2 2,31 1140 858 1,94 756 569 1,63 498 406 1,13 210 7
3,4 2,46 1268 954 2,06 840 632 1.73 554 452 1,2 233 190
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MvapaBnuyeckue xapakTepucTuky Tpyo npu wepoxosaTtoctr 0,007 Mm (oKoHYaHMe)

Pacxon 63x10,5 63x8,6 75x12,5 90x15

v, 20°C 80°C v, 20°C 80°C v, 20°C 60°C v, 20°C 60°C

n/c M/C R, Ma/m | R, Ma/m M/C R, Ma/m | R, Ma/m M/C R, Ma/m | R, Ma/m M/C R, Ma/m | R, Ma/m
3,6 2,6 1401 1054 2,19 929 699 1,83 612 500 1,27 257 210
3,8 2,74 1540 1159 2,31 1021 768 1,94 672 549 1,34 283 231
4 2,89 1685 1267 2,43 116 840 2,04 736 601 1,41 310 253
4,2 3,03 1835 1381 2,55 1216 915 2,14 802 654 1,49 337 275
4,4 3,18 1990 1498 2,67 1319 993 2,24 870 710 1,56 366 298
4,6 3,32 2152 1619 2,79 1426 1073 2,34 940 767 1,63 395 323
4,8 3,47 2318 1744 2,91 1536 1156 2,45 1012 826 1,7 426 348
5 3,61 2490 1874 3,04 1650 1242 2,55 1088 888 1,77 457 373
5,2 3,76 2667 2007 3,16 1767 1330 2,65 1165 951 1,84 490 400
5,4 4 2849 2144 3,28 1888 1421 2,75 1244 1016 1,91 523 427
5,6 3.4 2012 1514 2,85 1326 1082 1,98 558 455
5,8 3,5 2139 1610 2,96 1410 1150 2,05 593 484
6 3,64 2270 1708 3,06 1496 1221 2,12 629 514
6,5 3,94 2611 1965 3,31 1721 1404 2,3 724 591
7 4,25 2973 2237 3,57 1960 1599 2,48 824 673
7,5 4,55 3355 2524 3,82 221 1805 2,65 930 759
8 4,86 3756 2826 4,08 2475 2020 2,83 1041 849
8,5 5,16 4176 3143 4,33 2753 2247 3 1158 945
9 4,59 3042 2482 3,18 1280 1044
9,5 4,84 3344 2729 3,36 1407 1148
10 5,1 3658 2986 3,54 1539 1255
10,5 3.7 1676 1367
N 3,89 1818 1483
1,5 4,07 1965 1603
12 4,25 2117 1727
12,5 4,42 2273 1855
13 4,6 2435 1988
13,5 4,78 2601 2123
14 4,95 2773 2263
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CVIMBOHbI, onucbiBawLline
XUMUYECKue KOHUEeHTpauumn

VL
L

- KOHUeHTpaums meHee 10%
- KOHUeHTpauwns 6onee 10%

GL - nonHaga pactsopumocTb npu 20°C

Xnmuyeckas
CTOWKOCTb

H - kommepyeckas oueHka
TR - TexHun4yecku yucrtada

(]

ArpeccuBHasi i KoHLeR-
cpena ! Tpauus

(]

(]
Aueramevg TR
Aueranoderon IR ___
e L
YkoycHasi k-Ta, pasbas. i TR
VicycHes k-Ta,pasbes. 1 40% __
Ageron . i TR
Kucnoth. auewtanranpnn! __ 40%
Axpunonurpun i IR ___
Awmrosaskta 1 TR
Bosayx i IR
Cynocpar Aluane Me - Me Il GL ___
Annvnosein cupr, pasGasy  96%
Keacul ___________ TR
Xnopupamomubms 1 GL
Cymegparanownins 1 GL
Awbeprasikta_ O
Aeyawmrostaron Lo IR
Awmvakras O S
Awmviak, wagk. IR
Advowd IR
Avwviar Bopa 6L
Auerarammorns 1o GL___
Kapborarammonws___ 1 GL ___
Xnopup ammoHus io___GL___
Xnopug ammoHvs i L
Hutpat ammoHns H GL

YcnoBHble 0603HaYeHUs

XUMNYECKASA CTOVKOCTb TPYB M COEANHNTENLHbLIX OETANEN PP-R

Xummyeckas

CTOWKOCTb

C -croek
YC - yCnoBHO CTO€eK
HC - HepocTaTto4HO CTOEK
— - HeJoCTaToOYHO MHopMaLmn
(] (]
ArpeccuBHast i KoHueH- i
cpena ! Tpauus !
(] (]
(] (]
Gocarammonws 1 GL !
Cynogparammonns i GL___ 1
Aygrarawnna LR}
Awwnosbii ciupT_ i TR____i
Ay LR D
Tuppoxnopua awmmka 5 GL
Awow IR T
Avior (unknorexcar) i __ TR ___ 1 _YC __
Admvoprs i H o _rcCo
Tpuxnopug arTuvonns 1 90% ___ |
Sbnovrankta_______ I Lo___+.C
Sbnodraskta_______ R € S
A6noyroe uHo (opTo) 1 ___ | Ho___1_.C __
Mapcrasoaka______ S S
MbiwbskoBag k-Ta_____ 4__A0% ___
Mbwbskosagkta_____ 5 __80% ____i
TwppokcvpGapus 1 GL 1
CommGapwa_________ 4 ___GL ____ "
Akywynsopraskta 1 H 1
Mo _____________ J H :
Ameperwn__________ G GL__ 1
_Cwmec Genani-Oerson__ j_ 8090/2009 _ i
Bewson____________ TR
Xnopua bexgnna _____ Joo TR L
Bya . L
BopHas k-Ta H GL H



: : Xumnyeckas ! ! Xummnyeckasa
ArpeccuBHasi : KoHLeR- P cToikocTy ArpeccuBHasi i KoHLeH- i___ CTOWKOCTb
cpena i TPALMA i 20°C 1 60°C {100°C cpena 1 TPALWMA 1 20°C | 60°C | 100°C
' | 1 | ] | ' '
Beow i__R____j_HC_i HC_{ HC__ Xpowosaakta ! __40% i YC i YC i HC__
TapeiGpowa ________ 1o Boee i YC i HC_ i HC_  Xoowossimaoopnwralmomi 15/35/50% i HC 3 HC 1 HC__
Byrapvenras _______ i TR___1 Y¥C i HC i HC__ Xporonosewiamesewn } TR ___ ! C_ i - & -
Byraw@avon(14) i __TR.___i__C__i _C_i_ - Iwmowsaskta_______ foVL__i.Cj_C _i_C._.
Byramon __________ S TR__4C_ i C ot - Jumowsaskra_______ PV C i C i C .
Byrawmpuon (124) i TR.___i C__ i C i - Toponcroiras_______ L H G-
Byt (2) guon (1.4) 1 ___TR___ 4 _C__ 4 __-____-___  KoxocoswlixupHwiicnupr! __ TR____ i _C__ i YC 1 -
Aueratbymuna_______ s TR___i_YC_i _HC_i HC__ Kapbowaramma______ b Gk i C o Co .
- H T T 1 ] -
Bymunoseiit cvpt _____ doo TR C__ 4. YC_ L YC__ Xnopatkamvs _______ N S U O S R IO
Bymunossiitcenon i GL ___i _C__ i __- i _ - Xnopupkamua_______ EILC S SN 2N O R
Bymnoseiideron i ___TR.___i{ HC ! - 1 - Xpowarkamas L 6L i C i C i - .
Bymunerospiirowkons__i___10% ___ i _C__i ¥C_i - Lvawmpkams_ F SR TR A S
Bymneroseiroucone__f___ TR.___4._C__ i __-__ 4 -  Oropngkamn _______ LGl i C i C o i .
Byrunew wuginr 1 TR i YC i - i - Tugporewapborarvanvay __ GL i C__ i C 3 - __
KapGonar xaneuns 1 - GL i C_ & C_ ¥ €~ Twmpowospkenws ! 80% i C__i C I C
Xnopuaxanews 1" TGL R TCTTHICTN T Viowganws T A B
Twpoxnopug vanews 1 "GL_ "3 C_ " C U WICT wmparkamw AT -2 - A
Tmoxnopurveneya 1 L C_ 4 - 1 - Tlepwoparkamws_ 0% i €2 €T
Himparkanewss 1 GL 1 C 1 C U =" Tepwamararanm__: G 1 G i HC 1 -
Kapbommw __________ jeee MG s Tepoymeatkaws 6L 1 C 1 C T
Buokcnnyrmepona,ras 1 BCE 1 C__ 1 C I Cynegarkanms A S I A
Broccu ymepona,xvn i BCE 1 C_ 4 C 1\ - Tponanres L S T A
Kapbowmororkow 1 BCE_ 1 C__ i C i - Tiponawon(l) TR e
KapBorcynecpun______ i TR___iHC i HC_ it HC__ Tiponapranoescmapt | 7% i C i C 1 -
Kyctmkosascona 1 80% i C i C i C__ Tiponvoosas kta I"';éo'%'"’i"'c' loCeTTV T
Xnopan__ Jeee TR G C Tiponunerossii rmmkors | TR 4 C 1 C 1 ST
Xnopaw ___ deeolkoa Cov - a0 Twpwgm LS T o I L
Xnopatakon__ Jo TR C 4 C i - Mopokensoma L D A
Xnopuosarasicra 1 1% 4 €4 YO i+ HC_ - pewswesamcra I BCE 1 C i Ch T
Xnophosaraskra 4 0% 4 C_ i YC_ 1 HC__ Kpewegropncraskra |  32% 1 C__ L _i__:-""
XnopHosatag k-Ta___ _;____2_0_°/0_____:___Q___i___"'_Q__E___H_Q__ CMHMKOHOBaﬂaMyﬂbCMﬂI H I c iy ey
Xmop Joo08% 4 Y - - Cunmonose macno L TR 1 C 1TTCTTTTCTTT
Xnop______________ doo M ___u HC i HC_ & HC_ _ Yoocomoemacno  f TR+ C 1 - 1 -
Xnop______________ J:____9l-____J:__YQ__J___H_Q__L__*"_Q__ Komwesk HE H ""T"'E"J:"'(':"J: """"
Xnop,ras___ S TR__LHC T UHC T UHC L i T e T T e
Xriop, 5 TRV HC TOHC 1 HC | qponesesteomeeooe- Po---ssm-o- T--a-- {---&-- 4------
LIRS frmmmBeees 4=t 42t bootloo Unarup memn ()~ _ FNN TS SR ST S N S
iﬁgﬁg‘;{‘;f”mJl;*y%-—Cr Hurparweu (1) RN N 2 -
----------------- fomooemoodee st ookt Cynedbarvemn ot GL i C_a  C i .
_§_“PPQQ’99"_" _________ .:____IB____.:__Y_C___:___H_Q__:.__H_Q__ KykypyaHoe macno i TR _C 1 ¥C i+ -
TOPCYnbpUHOBaR (-T2 | P y HC { HC | HC XrIonKoBoe Macno ? TR 1 C 1+ C |
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XumMmunyeckas

(] (]
ArpeccuBHas i KoHueH- i CTOMKOCTb
chena i TPAWA 4 20°C | 60°C 100°C
(] (] ] ]
Kpeson i 9% i+ C i C | -
------------------ B e s e e ettt
Kpeson ____________ b 20% 4 Gt
Linknorexcan I TR ] C i+ - 1 -
Uwnorexcan ________t TR ___+ _C__ I el
LivknorekcaHon : TR i C v yo v+ -
ST TTTTTmeseesssees === N ittt oA T
Hyknorexcaton oo IR YC s HC o HC |
Bexerpms___________ N Lo C 5 _C . -
Triokosa 1A% i C i€ i C_
J.2nvamnHotan_ o TR G4 C o
[IMXTI0pyKCyCHast k-Ta I TR ] ye + - 1 -
________________________________ I
Awxnopykeyoraskra 3 S0% 4 C__4 _C 4 - __
Avxnoplerami _______ Lol TRAYC G YC 4o
Awxnopotunent (11:22) § TR ___3 ¥C i YC 4 - __
waenbhasomaska __ t __ H____ 1 _C__ i C_i - __
M3TUNOBbI aMUH H TR ' C 1 -
________________ [ PSS § |\ S PP Fp N S,
Lvorwoseitadup 1 TR.___ 1 _C i YC i - __
UIMUKONeBas K-ta H GL ' C 1 C R
________________ [ . S PP FE. AU S,
Burexcancparanar ___ 1 TR.___1 _C__ i YC i -
Lw-nco okuncbaranar__y___ TR____i _C__i _¥C_i - __
[In-uco nponunacpvpa i TR j yc | HC | -
[ Pvimirivistuivnaiit A=t i T T
Auvepnpopwawng ____y_ TR ___3 €4 C 4 -
wmetnnosiamun 1 100%_ 1 C__ i - 1 __
Dvenbymanoseiiiagwp 3 TR 4 YC 4 -1 o .
Avvormnoseii dparanar 1 __ TR+ _C__ i ¥C i -
JLvoktwnoseit paranar _y TR _C__1 ¥C_ 1 - __
MoKeaH S TRAYC 4 YC 4 -
TNureesageoga ______ oo IR C o4 C o4 C
Snawon____________ E T S N T A 2 B,
Sravon+2%tomyona __y___96% ___i _C__4 __-__4__-_ __
Smunayerar_________ t_TR___i_C__i ¥C i HC__
STvnosbii covpT______ i IR C o4 C o C .
SmunossiiiBenson___ 1 TR ___i1 YC i HC_ i HC__
OTUNOBBINA XNopuza H TR i HC ¢+ HC ' HC
__________________ T - -
Xnopuereiisopopoa__ i TR____i__C__i _C i - __
Tpoxowsopopopa_ L 30% L _C__i YC i _ -
Lvanvcrosoaopoprancra i TR____i__C__1 _C i - __
CepHowucnui ugposennawor. ___12% L C_ i C 1 -
Jlopuwossipacteop__ i H____i__C__1 ¥C i - __
Maooktan __________ Lo TR__L._C__i__¥C_i_HCc__
Visomporwn. _________ b IR C i C i _C.__
KepocuH ! H i C 1 YC I HC

Xummnyeckas
CTOMKOCTb

]
ArpeccuBHas i KoHueH-
cpega ! Tpauus
]
[}
Srvnenossin a1 TR
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Kucnora xwproro paga 1 20% ___
B*SHE'ible_KVLCDQI@E_QA:_I____IB____
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Comryaobpenwit 1~ GL_
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Srop IR
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Opykrosa . b
_DpyKTOBbIE COKM ! H
_OypdypunosbIit cvpT i TR
HKenatwn___________ O
Tmokosa __________ o 20%___
Trwuepm IR
TovkonvesankTa_ o 0% ___
Tonnessii xugoTHeiikap____H____
HCI/HMO; ________ L T5%:25% _
Temmaw ____________ F | S
L fooo IR
Texcantpuon (1.26) ___1____TR____
Tvppaswrraapar______ Lo TR
roposogopontan kTa____40% ___
Congrakra ________ o 20%___
Conwaxta________ 1 2036%
Dropucrosopopoaras k-1a___ 40% ___
SropucropogopoaHas k-Te___ 70%
Bopopon ___________ fooo IR
QoW ____________. 1 _O5PPT__
Napadmrosble amymseny ____H____
Tapacurosoe wacno ! TR____
TNepxnopHasik-ta _____ Lo 20% ___
MepxnopaTunen i TR
Hedre P | S
Ochvp HedpTU i TR
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_HC -
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Gy
SO N I
G G o
SO N A I

o TRAHC e s
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R
.S 4..C 1 YC__
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A
S C_i.C i ¢
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IR (S
JYC o
__PC_3J__HC_i _HC__
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Xumnyeckasi Xumnyeckas

] ] ] ]
ArpeccusHas i KoHLeH- i ______ cToikocTb ArpeccuBHas i KoHLeH- i ______ cToiikocTe
cpena p TPAW 4 20°C | 60°C | 100°C cpena 1 TPAWMA 4 50°C | 60°C 100°C
] ] H ' (] [} ] (]
Aoroumponyosankta i 0% i €1 C i - Gewon LS 4 C i C i -
Javonwy___________ LR VR SO N SO A IO Qeon ____________ s 0% G4
Auetar cauHUa 1 GL i+ C | C | HC deHnn ruaposun 1 TR rYC « YC i -
__Ll'________l'l' ________ decccceeaaa deceaea qem———- sty bl E _________ decccccccaa decocaa Ammcm—- P T,
Jlewsroemacnio s Mo a € 4 C 4 C . Iwpovopmpewnmmpomal | TR 3 C__ 4 YC 4 -
CMa30yHble Macna ! TR 1 C |} YC | HC docrex ' TR rYC + YC i -
------------------ decccccccccdacccccqccc e ——————- B L L e T T R P e s
Xnopugwarwn 1" TG 4 C i C % C_ Gocpat FOCS N NI R
Tvppooxomapboarwarwa ! GL 1 C__i HC_ i HC__ Hwparcepebpa SN S R V2N S N S L 2
Lonmmarma________ N SR 2SS oA I Conw cepebpa_______ SN S 2SN N oA S
Cynbar mMarms I GL ] c , C | C AugTar HaTpus I GL ] c 1 ¢Cc
Mar 77T T TR T T mETT T o T T I------o---- TR -: ------ -:- ------
Merron____________ b R Coa e n o] Bersoar Hatpua ______ 0238 0 G5 C o
Meraon___________ AL S O O NN A S . BukapGonar varpn__ 1 GL 1 C__i C 1 C __
MeTaHon ' 5% i C_ 1. C_ 1. Y¥C Bucynbgat Hatpus ' GL i C 4+ C 4+ -
""""""""" e - T T YT T ST T Tt T IT AT T T T T
Memwnauerar _______ NS | SR L S S ¢ S S Bucynedparvarpua___ 1 L___ i _C__4 4 o .
Metwnamms _________ L7, S T A SO . Kapbowattarpus ____ 1 50% __ i C__5 C 4 Y¥C__
MeranGpowna _______ f__TR___IHC i HC_ i HC__ Xnoparratpma 1.6l i Co i C i -
Metunxaopna _______ i JR___i HC i HC i HC__ Xnopwatows oo Wi 6 4 C i C .
MeTUnaTUINKETOH I TR 1 C | YC | XropuT Hatpus I 2-20% 1 C 1+ YC 1 HC
------------------ I---------- I------ﬂ-------'------- VI ---------I---------- I-------:-------:-------
Poyme . IR i C 4 C - Xpowat Hatpns_______ o G i C S C L C .
T 1 - 1 T 1 1 )
Commprym_________ doolGb i C i Coa G Tnparhatpus 1o 8% i C_ 4 C 4 C .
Monoxo ___________ s B C 4 C 4 C_ Twnoxopwpratows i 20% i HC 4 HC_. HC__
Muvepanehasisona 1 H____i € i C i C__ Tunoxnoput watpus ___1___10% ___ 3 _C__i __-__ R
Menacea___________ b B g €4 G C.. TwnowoputHatpws i 20% i YC 5 YC 4 _HC__
MoropHoe macno _____ SN | SO SO O SO SO Hutpar Hatpus_______ tGL__ i Coi_C i -
Tpvpopneiiiras _____ b IRl C oS Cunvkar arpua______ ook gl C G o
Comm Hykens ' GL___ 1 _C_ I HC | Cynbgar HaTpus ' GL_ 1 C i _C 1 -
------------------ +-----------0-------|------+------ R ----J)--------+-----------0-------|-------o-------
AsoTHankTa________ jooo 0% g C__4  YC_ 4 HC__ Cynedwpnarpus _____ SN N L oSN S o S
Asorvasikta 1. 1050% 3 YC i HC_i HC_ - Cymeduprarpms i __40% i C 1 C _: C __
AsotHankTa $..200% 4 MG 4 _HC_| HC__ Trocynedarwawpms i GL 3 C__, C 4 __- __
Zwmtponyon oo TR Co 4 YC 4 - Tpudocdarwarows i GL i C 1 C 1 C
Aomicteleradel______ jooBCE__p o C_ 4 Co - Coesoemacno _______ pool IR GG Y o
Oneywm (H2304+C03)___y____TR____i HC i HC_i HC__ Kpaxwanereipacrsop ! BCE___ i C_ i C i -
WasenbHankra______ b GL___ 1 _C__i_C 1 HC__ Kpaxwanewewicmpon i __BCE___ i C__3 C . - _
Kvcno TU!R ¢ b TTBCE 1 ¢ e -
_MMenopoR_ LN Lol I SRR Avoxcnpcepsl JoemE 2o Lo e
T (11) xnopug i GL i C ' Cc - Boga uncras i H i C + C | C
T (V) xnopun R B R R R
__________________________________ [ P e e
Tonyon LR ::g;:g,:g Buwenicte 1“;/38r2 ______
Tpuxnostunen o IR HC L HC e B wia_ g B oS LS booloee
Tomompawenmeswersa % L C_ | C i - Owsowewao i TR G ¢ [V
Tpwkpesnn cpoccpar TR T CTTTITVE THTITTT Gocopranta -8 g C oL C
TpuTaHonammH ! L r c | - I Okeuxnopug chocopa ' TR i yC i - i
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XumMmnyeckas Xumundeckasi

(] (] (] ]

ArpeccrBHas i KoHueH- i CTOMKOCTD ArpeccrBHas i KoHueH- i CTOMKOCTD
cpena TPauma 520°c 60°C 5100°c cpena TPauuna 520°C 60°C 5100°c
Boxcugcepsirad 1 TR C i C i - Goroswynew [ T T2 T
fwokoun ceper,an, 1 BCE 1~ C_ 3 CTTTT-TTT Bawwcgorosagemrerewy  H i C 1 C 1 -
Ceprankra TTd0% ATCTTATTCTN T Tiwpueosara b GL 1 C i Gt
Cepranicra | _1080% i C__1 C ' -~ Bwxpowarkams _____ S 2 A R
Ceprankra 1 80%-TR i YC i HC - "~ bpowarkamm _______ AL O N A
Oneyw T \BCE 1 CTNTCTVITITTT Epowsmkams T I
Tprokeuncepel (o BCE_ i C 4 C - Kounonpawerwbersoni TR i ¥C i HC | HC__
Berrsproemacno 1 H___ 1 C_ i HC . HC_ - Dpowwn v BCE i C o .
Tetpaxnopstan ______ Lo TR_pYe 4 HC 4 HC o e . Lo GL o C i G-
Terpaxnopotwnen i TR 1 YC i ¥C i -~ Tpuokmndooger __t TR 1 C_ i T- i
Jerpaxnopweran 1 TR ___i HC 4 HC_, HC__~ Moeewwa ________ L SO UL S A
Jerpaorwncemaua 1 TR 1 C__ & - _ 4.z ~ Basenuwosoemacro i TR i C_i ¥C i -
Jetparvgpodoypar 1 TR ___i_YC 4 HC 4 HC__ - Mkeye . L SO UL L A 2
Tetparwgponaranes | TR | HC 1 HC i HC__ Buwnouerar Lo IR G YC -
TpvoHnnxnopug ______ . TR ¥C 3 HC_ i HC__ Cmpanbbiinopowok ! VLt C i C 4 - __

B yioye R i C i Ci T oamwesaska i 6 i C 7 C

77



PBK B coumnasnbHbIX CeTAaX:

rvk.info

rvk.info.orenburg




	Страница 1
	Страница 2
	Страница 3
	Страница 4
	Страница 5
	Страница 6
	Страница 7
	Страница 8
	Страница 9
	Страница 10
	Страница 11
	Страница 12
	Страница 13
	Страница 14
	Страница 15
	Страница 16
	Страница 17
	Страница 18
	Страница 19
	Страница 20
	Страница 21
	Страница 22
	Страница 23
	Страница 24
	Страница 25
	Страница 26
	Страница 27
	Страница 28
	Страница 29
	Страница 30
	Страница 31
	Страница 32
	Страница 33
	Страница 34
	Страница 35
	Страница 36
	Страница 37
	Страница 38
	Страница 39
	Страница 40
	Страница 41
	Страница 42
	Страница 43
	Страница 44
	Страница 45
	Страница 46
	Страница 47
	Страница 48
	Страница 49
	Страница 50
	Страница 51
	Страница 52
	Страница 53
	Страница 54
	Страница 55
	Страница 56
	Страница 57
	Страница 58
	Страница 59
	Страница 60
	Страница 61
	Страница 62
	Страница 63
	Страница 64
	Страница 65
	Страница 66
	Страница 67
	Страница 68
	Страница 69
	Страница 70
	Страница 71
	Страница 72
	Страница 73
	Страница 74
	Страница 75
	Страница 76
	Страница 77
	Страница 78

