Haw.-mex. 1. A. AYHAEB.

KAAYBPOBKA JIBYTABPOBOI BAJIKU Ne 25.

Kanubposka dacconnrx npoduaeit MpeaCTaBaseT OOJ/bLIHE TPYI-
HOCTH B COXDAaHEHHH OAMHAKOBOH NeQOpPMaUUH MeTanna B OTAEJbHBIX
uyacTax kaaubpa,

[Mpu xanubposkax ¢aconunix npoduiei (aByTaBp. 6anKH, PeabCH,
urse//iepa u T. I.), HA NPaKTHKE AONYCKAT 3TH HEOAHHAKOBEIE fedop-
Mauny B OTACJBHBIX 4aCTAX KaAHGPAE, YTO COOTBETCTBYET M PA3AHUHEIM
BRTIKKAM B YaCTAX Ka/qubpa; mocaensee BeAeT K NepeHan psKeHUIo
METa/Jld B OTAGNBHBIX YaCTAX NPOQHUIS NMPOKATHLIBAEMOH MOJAOCH.

Hacto sTH nepenanpsakenus GHBAGT HACTONBKO BEJHKH, YTO
METaNJ B Ho/ee NepeHANpAXEHHBIX MecTax Npoduis He BhIAEDXKHUBAET
MX—paspyllaeTcd, a OTCONa YBeIHYHBAETCH OpaK NpH NPOKATKE, KAK
CICACTBHE HENPABHABLHOH KanuGpPOBKH.

CrenosatenbHo, npu  kKaauGpoBke ¢daconnoro npoduas momkHO
6bITb O6palleH0 0co60e BHUMAaHHC HA 3b100D KO3(pPuLHeHTa BHTIKEK
KaK B OTACAbHOM Kasubpe, TaKk M B OTAEJbLHBIX €r0 YacTsXx. Koadodu-
LIHEHT BBITSDKKH HYXHO BbIOHPATL COOTBETCTEEHHO NOHHXKAOMIEHCS
TeMneparype, T. €. B Hayane—OGoJblle, B KOHUE NPOKATKH—MEHbLIE,

Ilns onpenenenns (BeI60Pa) KO3DDHUUHEHTA BHTAKKH B OTAENBbHBIX
Kanubpax HYWHO 3apaHEE HAMETHTb 3dKOH €r0 H3MEHEHHS M yXe 1o
9TOMY HaM€UEHHOMY 3aKOHY M3MEHEHHS KO3(D()UHHUEHTA BBITSKKHA KaNH-
6poBaTh 33AHHBIA NPOGUID. ‘

Ilnst BRISSICHEHHS! 3aKOHA H3MEHEHMH KO3p(DHUHEHTa BHTIXKKH HAMU
NpOACJaHLl TPH INpuMepa KajauOpOBKHM IBYTaBpOBOH Gaaxku Ne 25,
[lpuvep 1 — npencrasasier co6oro KaaubpoBky no npuruuny Kupx-
6epra, KOTOPBLIA ,HAMEYAET* 3aKOH U3MEHEHHH KO3(h(HLUHEHTa BHTIKKY
MO 3AKOHY H3MEHEHHSI TAHrEHCA-—HAK/JIOHA BHYTDEHHEH TDAHH MOJKH.

[Tpumep No 2 — npeacrasasier k3 ce6a Ka1uOpPOBKY 10 NPHHUMNY
Tagens, 1. e. 6e3 60Kk0BOro naBlCHHSA B 3AKPBITOA 4YacTH Kanu6pa,
H 33aKOH M3MEHEHHs KO3(DGHUILHEHTA BHITSKKH HAMEYEH HAMH MO 3aKOHY
NpsMOU JIUHUH.

[Tpumep Ne 3 — npencrapiser Halwly KaauOpOBKY, H3MEHEHHe No
Kanu6pam xoadduiienta BHITSKKH B3STO 110 3dKOHY TEOMEeTPHYEeCKOMH
HPOrpeccuH,

[Ipumep Ne l—(npuunun Kupx6epra).

Fotosui#t npoduas aByTaBpoBo#t Gaaxu Ne 25 B XOJIOJHOM COCTOSIHHH

HMeeT pasMeprl (puc. 1):

B— 9250 mm
H— 110
T'— 990
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tga==0,14 (yxn0H BHYTP. rpaHH NOJKH — 1429).

EcaH npuHATH: TeMnepaTypy Konua npoxatku T — 1000° C, xosddu-
IHEeHT DACHIMPEHWS MeTaqja NpH 3TOH Temneparype A=1,015, To
npoduab B ropsueM COCTOAHMH OYyJNeT UMETbL pa3MepsL:

B, =3»B =253,8 mm
H =\ H=111,6 ,
§;=—AS = 92 .,
tp=Aft = 138 ,

3a naowmazns ceuenus npodunsn (Q) 6yaeMm CUHTATh NJAOMALL, OTpa-
HHYEHHYIO NPAMBIMA JusHAMH (puC. 2). .

Ilns yao6CTBa W NMPOCTOTH KajikrOPOBKHM IJI0ILANb npodpuag pas-
' AenMM Ha C/AeAyIOIHe YacTH: a) MJouiaib IIeiKH, KOTOPYIo xanubpyew,
KaK 1nojocosoe xeneso, 6) yeThpe MNOJOBHHBEI NMOJAKH, KOTOPHIE Kaau6-
pyeM, KaK 3aKpbiThie H OTKPBITHE 4aCTH kanu6pa (puc. 2).

a) [fnowans mefkn (9)

g, =B, s;=253,8.9,2 =2335 mm?

6) yeTH pe MNOJNOBUHB MOJKH, M10ALL KaX 10t H3 HUX
Oyaer:
ai-Fb
er__ H i"‘ 1h
2

1

rae: a, —ToJUIMHA [OJKK Y Kpas
by— » B Mecte COoeApuMHeHHs C LiedKou
h, — BbicoTa Tpaneuud (puc. 2).

Tpaneuuio, OrpaH{yeHRYIO EFCD,B nanbheiinem 6yneM Ha3bBaTb
dasHuem, 1 ecau 3TOT (asHel OyAeT NpPOKaTHBATbHCA B 3aKPHITCH
4acTH KaauGpa, To 6yneM Ha3hBATb €ro ,3aKPHITHA dbananen” U CooT-
BeTCTBEHHO B OTKPHITOH—,OTKPHITHE (asHen".

h — BulcoTa Quanna (3aKPHTOTO H OTKPHITOTO)

H,—S, 1116 —9.2

h,— = —=51,2mm
2 2
alzDC:——OCtgdl I .(1)
by=EF=O0OEtge; . . . . . . - . . .(2)
rae:
OC:OBM&:-L———E:: 138 _ 116’6::77',7 mm

4  toa, 4 0,14 4
OF = X =0C+ h =707 4-51,2=122 mun

X — noaocHoe paccrosiue, a Toyka 0— nonioc (H1H KOHCTPYKIXMOHHAH
TOYKA).



Torna:
a=(x—hy) tga,_::(129—~51,‘2)0.14=9,9 Mnin
by=ux. tga, =122 . 0,14 = 17,0 mun.
[Mromane (bmaua (Tpanenmu)
R = 9,9 7;17’0 .51,2=689 mm?.

[Moanas naowaas ropasero npoduas, uan naowane nepBoro kanu6pa

Q) 6yner: |
Q: = 23354 4.689 = 5091 mun>

Butaky (/) B mepsom kanu6pe Kupx6epr -6eper paBHOi fga
(1axnona noaxw), uau B nmpouentax == 14%; cnenosare bHO, K03(du-
LUCHT BBITAXMKY B MEPBOM KaaubGpe Gyaer

9

J 14
p‘ —_— ] ——— e T I e T 1,14-
! - 100 + 100

B nocnenywomux xanubpax Kupx6epr naxomur BHITAXKKY MO cCJe-
aymwoineit popmyne:;

fo= 1 SN 3
fl( + 100) ®)
rze: J» — BHITA¥KA mOCAeAyIOmEro Kanu6pa
1 — ” NpexblIyLero »

pallHYCbI SaprrﬂeHHﬁ TYNBIX YrJaoB GEpyT B CJACAYIWOUIHX COOTHO-
LIeHudgXx:
r= t;; - v

0=058 ¢ =05¢
V=025 V'=025¢,

rae ¢’} — OTHOCATCH K 3aKPHITOH 4YacTH Kannbpa, a f— K OTKPHITOR
Y9aCTH.
Kanubp Ne 2.

OTkpuoiTHA Guasuew:
hy="h;4-5=51,24+5=>56 mm
R2:R1 912689.1,14:786 mm:?

A — R, — 786 = 14 mm

) hy 56

- Monocuoe paccrosuue x = const
{g yr/a HaK/IOHa BHYTPEHHEN TPAHH NOAKH Oyaet
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ts 14
X—_05k 122—05.56
a,= (x—hy)tga, = (122 —56)0,15=9,9 mm
by = x.tga, =122.0,15—18,3 mm.

tgagz 0,15

3akpuTHA GaAsHEW

Wy—=Hh —1=>51,2—1=00 mm
R, = R,=1786 mm? *)

tlg':-'@‘?:—@_: 15,7 mm
h s 50
tga’, = £ = 157 =0,18

x—0pk, 122—05.50
dy = (x —h'3) tga's = (122 —50)0,18 = 12,9 mm
czzx.tga’2:122.0,18=22,0 mm.

Hlefika:
[Tn, weikn g, = qy.1 = 2335.1,14 == 2662 mm?
By, =B, —3=253,8— 1,8 =252 mm,

rae §-— yuHpeHune
s, — I _ 2662

i = = 10,6 mm.
B, 252

[loanas naomanb kaanépa
Q,=¢:+2(R:+R'2) =2662+ 2 (786 -+ 796) = 5805 mm?

Kaanbp Ne 3.
BuTsaxka B %%/, no Kupx6epry
i 14
3 = 14 - V=14 ({14 —]=16%,.
fo=h (14 1) (1+05) =16

Koa(puiHeHT BHITAXKKH:

: 16
== 1 I =14+ —=1,16.
P10 =11 700

*) Kosdduil. BHITSIKKH BO BCEX uacrax Kaau6pa OXHHAKOBHI.

-~
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OTKPpHTHA Pasnem:
hys=Hhy+5=50 -+ =55 mm
RazR’z}Lz=786.],16=912 mmz2

£y :& zﬂ%:—: 16,6 mm
hs 55
t3 16,70

tga; = =0,174

x—05h  122—0,5.55
&y = (x — hy) tga, = (122 — 55) 0,174 = 16,2 mm
by = x.1ga; = 122.0,174 = 21,2,

3akpHTHII pasHew
Ki=h—1=56—1= 55 mm

R'y=R; = 912 ,
V=1t = 16,6
tga's—=1tga, = 0,174 ,
ds—=a, = 16,2
¢5 = b, = 21,2

I eiixa:
q3=q5 P2 ==2662.1,16 — 3988 mm,
By=PB,—3=252—3=249 mm
q; 3088
B, 249
flonnas naowaznp xaau6pa
Qs=¢q;+4R; =3088-}4.912=06736 mm?

Kaaubp Ne 4.
-—f,(1+ f) (1+ )——190/0

= -~—-—*1 19
190 L 100

S;— ——=12,5 mm.

OTkpHTHHA PasHew
hy=H;3;4+5=55-}5=60 mm
Ri=R';p;=212.1,19 = 1085 mm?



= . 1085—;18,1 mm
h4. 60 N
t 0y = t, -= 18,1 — 0,20
x— 0,5 hy 122 —0,5.60
a,= (122 —60)0,20=12,0 mm
b, = 122.0,20 =24,4 mm
3akpuTHid paanew
/z4=k3—1——55——1_54 mm
R4——-R4-—-—1085 mm?
t,4 R —£9—8-§—20 mm
h4 54
lga — 2 = 20 =0,21

x—05HK, 122—0,5.54
d,= (122 —54)0,21 = 14,3 mm
¢, = 122.021 = 25,6 mm |
Hleiika:
Gy = qs 15 = 3088.1,19 = 3675 mm*
B,=B;—4=249 —4=2345 mm
S,=94 =372 15 mm
B, 245
[Monnas niowanr xaaubpa
Q,=¢q,+4R,=3678-44.1085=28015 mm?,

Kanubp Ne 5

BriTsxka
' fs ( 19
—f, |14+ -2 =19{1 4 ——}=23%,.
fo=to (14 <5 ) =191+ g5 ) = 2%
23
Kosdd. BuTAKKH =14 —— 100 —_—=1,23.

OTKpHTHE GagHeLl
hy="H,+5=54-4-5=059 mm
R5 :"-R‘ Uy = 1085. 1,23: 1334 mm?



;= Ry 1335 92.6 mm
by 59
29 6
to oy = ; — 0,244
&%= 199—05.59

a; =(122—59) 0,244 =15,2 mm
by —=122.0,244 = 30,0 mm
akpeiTHh basnen:

h's=h,—1=60—1=259 mm
R's=Rs—=1334 mm?
s —=t, = 28,6 mimn
tga’s =1g a5 =0,244
ds=as==152 mm
c;=b; =300 ,

1l e i k a:
s =q4 14 ==3675.1,23 = 4490 mm?
B; =B, —5=245—5= 240 mm

5 7490

5= 20 =18 "
Floanasa naowanp kanubpa

Q; = 4499 4.1334 = 9826 mm2,

Kamubp Ne 6.

2 fo(l—l— 1’;9) (1+—?3—)=280/0

S5———

fs
vy =1 =1,28
+00 = +LOO |

OTKpb]TH/‘H bagHew
hi=Ah:;+5=59-45=64 mm
R¢=R5p;=1335.1,28 = 1707 mm?2
Ry __ 1707
hs - 64

2655 =0204
123—05.64

—— =26, mm

6§ —

tg g —



a;—(122—64)0,294 = 17,0 mm
b =122.0,294 = 36,0 mm.
3akpHTHHA pasHEW:
ho=—h—1=59—1=0>58 mm
R's = R =1707 mm?
Vo= B—‘?:@=30,0 mm '
h'g o8
, 30
B = 00 opes . 2
de = (122 —58)0,322 = 20,7 mm
ce = 122.0,322 =39,2 mm
Ule#xa:
g =¢qs p; = 4490.1,28 = 5747 mm?
Bs—=B; —6 =240—6 =234 mm
So=10 =T _ 045 mm
By 234
MMosnas niomazne Kanu6pa
Qe =05747-}4.1707 = 12575 mm?.

Kanubp Ne 7.

BriTaxka B % %

Fom (1 ) = 2814 Do) =

36
bo= 140 136
b =1+ ~

OTkpuHTHHA PAsHEeU ¥ 3aKPHITHI — PaBHHIL:
hi=h'¢c+5=58-+5=63 mm
Ri=Ryp;=1707.1,36 = 2322 mm

b= &-—:?—@:36,8 mm
w63
| 36.8
toaq, — =0,40
&= 129 05.63 |

b;=122.0,4=49,0 mm
a;= (122 —63)0,4 = 24,6 mm.
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Hieiixa:
q: = Q¢ Vg —= 5747 . 1,36 = 7846 mm?
B:=B;—.8=234—8=29% mm

9 _ @_E_S =:34,6 mm

S7 ==
B. 226

[lrowanp xannGpa
Q; =7846-}4.2322=17134 mm.

Kanuép Ne 8.

Ins onpenenenus BuTAXKH (f) Gopmyaa Kupx6epra Heronua; ona
NpHMEHHMAa TOJbKO X0 7-ro kaaubpa. Il1s onpenenenus C/IeNYyIOIEero
Kanubpa BOCMOJB3YEMCH MEPEXONHbIMH ¢opmyaamu KupxGepra, 6yaem
CUHTATh 3aKPHTYI0 YaCTb PABHOW OTKPHITOH 4acTH Kaau6pa

az; 24,6)*
g == a; + ——— = 24, +—(—§6’6)~:27,6 mm

200
[loaocHoe paccrosinue cuuxaem na 10%, Torza 6yaeM HMeThb:
hs=H:-}+5=63-+5=68 mm
X' =09 x =122.09=110 ,

Qg — 27,6 — 0’64_

X —hs8 110 —68
bs—=x'tgag=110.0,64 =70,4 mm
Ry — (as - bs) ks _ 27,7+ 70,4 .68_—.32’42 mm

tgdsz

2 2
P7=—R§= 3242 = 1,40.
- R, 2322
) Hieiika:

Js = g7 = 7846.1,40 = 10984 mm?
Bg—=B;—10=266—10=216 mm

_gs__ 10984

= = = 50,8 mm
Bg 216

Ss

[Moasas niomwanb Kaaubpa
Qs = 10984 4~ 4.3242 —= 23952 mm>.
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Kanubp Ne 9.
MMoai0cHOE DACCTOsIHKE emie yMmenbmaeM Ha 10%:
X' =X 0,9=110.09 =99 mm

a’s - (27,6)2
. ay—a =276 + —~——+~—=231,0
1= %1500 200 i
hy—=hy =068 mm
tgdgz dq 31,0 1‘00

X'—h, 99—68
g —=X'tgag=99.1,0=99 mm
Ry= (@b by _ 3“‘2‘99 .68 = 4420 mm?

2
98:&:3—:@—9: 1,36
R, 3342
[Hle#ika:

go = qs s = 10984.1,36 = 14938 mm?
- By=By—12=216—12=204 mm
59:: *@214—9—3&—:72 mm.
By 204
[Tosnas nnomanb kaanbpa
Q, = 14938 +4.4420 = 32620 mm?

3aroroBka 6ydeT WMeTh CJEAYIOLIHE Pa3MepHI:

Bricota Hsw. =2 hy+S:420= 2.68 +72-}20==208 mm.
HTupuua Bsa.. = B,—14=204 — 14= 190 mm.

[Thomanb 3arOTOBKH

Qse. = Hipo. = Bsa:. =208.190 = 4370. mms
Koadd. BuTAXKH B 9-M kanubpe (paspesnom) Oyner paBen:
_ Qaee. 43709
TR 32620

O6muii K0 (d. BHTHKKH OT 3aTOTOBKH K TOTOBOMY npoduo

= 1,34.

ot Uy « e - 13 P - B - g - Palig - By = 8,60.

Bce pesyAbTaTH BLunMcAeHHfl cBegens B Ta6aumue Ne 1 (crp. 13).
Mo sTofl Tadnuue noctpoed rpadux (puc. 3) H3VEHEHHs ‘k03d .
BHTSKKH 1, H3MEHeHHE MJIouany npodu/is 1o NponyCKam (xanubpam) (Q),
uameHenue ymupenns (B), Takke HaHECEHO H3MEHCHHE 60KOBOro 06iKa-
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THA (ISAHLA, KaK OTKPEITOrO, Tak M 3akpeiToro (Af). [To ocu aGcuuce
OTJOXEHBI NMPONYCKAa, 8 MO OCH OPAMHAT COOTBETCTBYIOIIHE H3 BHILIE-
flepeyHCJAEHHBIX BEAHYHHE, T. e.: (u, Q,, % u Af).

[Tppmep Ne 2 (npuruun Tadeas).

Npunnun Tadens sakaouaeTcs B TOM, YTOGH B 3aKPBITOH 9aCTH
Ka/qnGpa He XaBaTh GOKOBOTO JaBJEHHS, @ OTCIOAd ECTECTBEHHO, UTO
K03(d. BBHITSKKH () B 3aKPHITON 4acTH Kaau6pa 6ydeT MeHbILe, YeM
B OTKpHTOH. Caeposarenvho, no Tademo Heo6XomuMo Kantu6poBaTh
€ pasTHUHBIME KO3({d. BHTANKEK B OTIENbHBIX YacTAX KZAHOpa. Kanu6p
Ne 1, ouesuzHO, OyHeT uMeTb pasMephl T€ XKe, 4TO H B npuMepe Ne 1
pasMepoB €ro BHYMUCAATh He Oyaem, a nepefijeM K ONpexc]eHHIO Ka-
aubpa Ne 2. Brrsxko#t B kanu6pe Ne 1 3agagumcs B 12% o paBHO#
BO BCE€X 4aCTAX KaJu6pa, BO H30EXaHHE HEOJAHHAKOBHIX BHYTPeHHHX
HanpsKeHuit B ToTOBOM npodune. Koadd. BeTskKH 06wt o BeeMy
Kaaubpy Oyner:

Wobu, — My == P‘ll =P = 1:12)
TH€: Py =KO03(Q@. BBITAKKH IIeHKH

Br — » OTKPHITOLO (isHLA
wy— » 3aKPHITOTrO ”
Kanub6p MNe 2.

OTKpHTHH ¢GasHelL
R, =R, =689.1,12 =772 mm?

OTkpuITHE dagnen xaaubpa Ne 2 uger s 3aKPLITYIO 4aCTh KanuGpa
Ne 1, a B 3akpHITOH YacTH HE HOMKHO GHTH GOKOBOTO JNaB/eHHus, - TO
HMEeM:

ta=1"=13,8 mm,

BeICOTA afHIA hz-:-@‘): 772 =87 mm,
Z, 13,8
tgo, = 13,8 = 0,147
122 —0,5 56

a, = (122 — 56) 0,147 = 9,7 mm
by =122.0,147 = 17,9 ,
3akpeTHH QasHeI
h'2:/zt——0,2:51,2—-—(_),2r:51 mm
Ry=R, =772 mm?

o= R_2 = —2-72— = 15,2 mm
n, 51
15,2

jgdgz 20,16

122 —0,5.51
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d;=(122—51)0,16 = 11,5 mm; C,=122.0,16=19,5 mm..
leika: |

g2 =¢q 2 ==2335.1,12= 2615 mm?

By= B, —1,8=253,8—1,8 =252 mm
2 2615 10,4 mm.
_ B, 252
[Tonnaa naouwans Ka/aubpa

Q:=2615 4- 4.772= 5703 mm?

1S

S

9
]

Kanubp Ne 3.

OTKPHTHA bAgHeN:

Orxkpurthit ¢assey xarubpa Ne 3 I0NyyaeM H3 MNpPEeIHAYUIEr0 Ka-
nubpa (kaaubp Ne 2) 3akpEITOH €ro 4acTh.

[pupamenue BricOTH ¢usHEA—7, Onpenensiem na ocHoBamkM paz-
HOCTH TaHTEHUHAJbHBIX CKOPOCTEii¥),

Daaka Ne 25 mpokarmBaercs ma Bankax co CPEIHUM HOHaMeTpoM
D = (550 - 650) mm.
( Mpunyck Ha ocanky (n) — (npupames. BHICOTH) 0 topmyaam JI, XKesa
puc. 4): - _

=Y Roa—2XR0.......... (1)

n=Ry—(ro-Fx) . .. .. .. .... (2)
rae: R, — cpeaHnit pamuyc Banka aas weliku
r— ., " » (sHLA

n
X~ BBICOTA TPANEUUH — BHICOTE NpPEAIIECTBYIOIEro Kanubpa
basuua (4',)
1t — NpHUpAIIEHHE BHCOTH (MigHUA.

n=Re—( )/ Re—2t Ryttt ,)=275—( 1/ 28502,51.2754-51)=6 mm

Tonwmuea dagana = tonmune 3aKPLITOTO (VISHLUA NPexuayulero kKa-

aubpa, T. e. £, ==¢,=152mm (r.k. B 3aKPHITOM ¢asHLIE HET GOKOBOro
RaBNeHUSA)
hy="hy4n=>5146=57 mm
tga, =122 _ (163 | '
122 —0,5.57

b;=122.0,163=19,8 mm
a;==(122 —57)0,163 = 10,6 mm.

*) JI. Xes ,Kaau6posxa maixos* m3;. 1929 r. crp. 31.
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Koadd. BuTsxke B 3akpuiToM (usmie xaau6pa Ne 2 Oyzer:
oy= Ko 8064 440
R, 772
Koatd. BuTskek B kaaubpax (npomyckax), Takxke H B OTACAbHHX
yaCTAX KaAH6pa HAXOAMM rpaduuecku (cM. puc. 5). ,

Koadd. BHTAKKE B 3aKkpeiToM (asHue kanu6pa Ne 2 mOJayuHIH
w,=1,12, a makcumaabuuil B 8-M kaaubpe Gepem e ==1,20 (3axpH-
Thilt QasaHen). Mamenenne xoadd. BHITAKKM 33AdeM NO 32KOHY npsiMoi
NHHHY; NPOBOLHM TPAMYIO JHHHIO—IOAYYaeM DAL 3HAUYCHHH koadd.
BLITSOKKY B OTHE/JbHBIX Kaan6Gpax (mpomyckax).

OTkpeTHE QAAHILBL

Bo BTopoM Kaiubpe 6epem p,=1,20 # MaKcHManbHHH B 8- D ==1,55
[MposoauM npsiMyio JHHHIO (pHC. D), moayuaeM psan aHaueHHH Koadd.
B OTKDHITHIX YacTAX KanuGpos. Ins wmelxku Gepem cpeanee apudmern-
YeCKOe HS OTKDHITOrO M 3aKpuiToro ¢uannes, 4yro OGyneT COOTBETCTBO-
BaTh o6mieMy K03(d. BHITSKKH A BCEro Kajiubpa; XOT# 3TO HE COB-
CéM TOHHO, HO /M MNPAKTHKH TOYHOCTb JOCTATOYHAs

__.7!“‘2+ 2 — 1120_2 1312= 1,16.

P‘t'u:} —
2

Urak, na rpaduxa puc. 5 noaysaem tabauuy Ne 2.

Tabanua Ne 2.
NeNe OTKpolThild 3 H '
Rl ARpHTHHL Hleiixa (cpeanec apu@m.)
n/o. braneu dasHen

1.12 1.12

l P’l == 112 P‘l' :1.12 Puq:_———;— :112
| 1.20 - 1.12

2 P"Z = 1.20 ; :J'z, = 1.12 ';"1112 = "#2"_"'_ = 1.16
| 1.26 1.14

3 w=12 | u =114 Uy = ;‘ — = 1.20
' | 1.32 1.16

4 w, = 1.32 1 v’ = 1.16 Woyy == - _;-——“_ = 1.24

|

| 1.38 + 1.18

5 vy == 1.8 | S = 118 buy = — oy = 1.28
3 | 1.43 - 1.25

6 we = 1.43 1w =1.21 Wiy == ————;}"——— — 1,32
1.48 1.21

7 Yo == 1.49 ! }L;’ = 1.23 gy = _______;_‘—______ = 1.36
1.56 1.25

8 vg = 1.55 u = 1.25 T -—-—;——— = 1.40
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3axpoTHi hasael
hy=hy—1=56—1=>55 min
R.=R,=772.1,20 =926 mm?
Rg 926
I 55
; 16,9
e = T o555
dg= (122 —54)0,18 =12 mm
¢, —=122.0,18 =22 mm

P = 16,9 mm

ek a.
G; =G5 Ly = 2615. 1,16 = 3033 mm
= B, —3=252—3 =249 mm

Sy= B =38 _ 190

B, 249

[MonHas NJOLARb Kanubpa
Q;=3033 4 2,926 -}- 2.866,4 — 6620 min?

Ranu6per NeNe 4, 5, 6, 7 1 8 BLIUHCJAAOTCH AHAJOTHYHO NPUMEDPY
Ne 1, no BhIYHCAEHHIO Koaq)cp BHITSKCK, BBINHCAHHKIX B Tabanue Ne 2;
noaropa'rb 3fiecb He 6yaem, a NpenCraBUM pe3yJibTaTH BHUHC/ACHHS
tabauneit Ne 3 ,Kanubposka Gaiku Ne 25 no Tadenro®.

Kanubp Ne Y

'KaJmﬁp Ne 9 npencrasaser co6o#l paspesHoil kanubp, rae OTKPH-
THH W 33aKpHTHHA (QAAHUE pPaBHB Mexjy o000 IO BBICOTE, HO. MJO-
IHaJlH HX DasJH4YHbl, BCJAEJCTBHE DAa3JUUHBIX KO3}, BLITANKEK B Kanuo-

pe Ne 8
hg = h,g = h'g — 68 mm

Ry=Rgp's=2150.1,25==3940 mm?

ly= 3940 = 58,0 mmn
68

Ias onpejenenus manoro ocHoBauust ¢asgHua (dy) BOCAOAB3yEMCA
nepexonsoli ¢opmyaoi Kﬂpxﬁepra

28,6 4 -= 32,6 mm.

_ (28,62
200 200
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Onpepeanm nogwocHoe paccrosude (X'). M3 nonobus tp-xop COD
H AOB (puc. 6) umeem:
hoby  hy(2€,— ay) (58(2.58-—32,6)__“3
Go—ays  2(t,— ap) 2 (58 — 32,6) ’
rae by = 2%y, — ay = 2.58 — 32,6 = 83,4 mm.
310 — QasiHel, HAYLIHI B 3aKPHTYIO YacTb kaaubpa Ne 8 (B Tabs. Ne 3

Ha3bIBAETCA ,BepXHHHA“). Pasaden, HAYUIHA B OTKPHITYO 4acTb KanAu6pa,
6yzetT MMeTb Da3Mephl:

R’S == Rg Hg = 2900. 1,55 = 4495 mm?.

X' =

t’;,:ﬁgi:% mm
68
66
toaly— 90 03839
E%9 = 113-05.68

dy = (113 —58).0,839 =37,8 mm
€y =113.0,839 =94,8 mm.
Hlefika:
Go = qg.Wus = 10380 1,40 = 14540 mm?
By=Bg—13=216—12=204
__ gs 14540
By, 204

IToaunaa naowanb xanubpa Ne 9.

Qs = 14540 - 2 (3940 + 4495)) = 31410 mm>.

3aroroBka AJf NaHHOR Gaakd Ne 25 6yjeT HMeTb caepyioulue pas-
MEpH: ,

Bruicotra Hjp-=2hy+ S5+ 15=2.68 4704 15 =220 mm.

{1Tupyna 3aroTOBKH, €C/IH NPHUMEM YIIHPEHHE paBHbM = 14 mm.

By =By —3=204—14 =190 mm.
[laowass 3aroTOBKH:
Qaae. = Mgz, Bage. = 220.188 = 41800 mm2.
Ko2¢@d. BoiTAKKN B paspesHOM uaﬂnﬁpe

o Qe 41800
T Q, 31410

[To tabanue Ne 3 cTpouMm rpaduk pHC. D, rie HAHECEHH H3MEHeHHH
no nponyckam: Q, w1, by = Woou. , A B B.

2 =70 mm

= 1,33.
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Mpumep Ne 3.

B npeanaymux npumepax Guliu CAeayollue HeIOCTATKH C BHOG-
poM KoapdHuUKenTa BuTaxek: B npumepe Ne 1 Mbl onpenensau koadd.
BBITAXKEK No nponyckaM no ¢opmyaam Kupxbepra, KOTOpHE AAKOT MOJ-
XOIALHE PE3yJNbTATH TOJbKO B HIECTH Kaiu6pax, a B OCTaJbHBIX Ka-
u6pax NMPHXOAUTCA ONpenensTh APYTHMH NYTAMU, NPH TOM 3TOT Me-
TOA ONpeAENEHHS BHITAXKEK N0 kaanubpam He coceM ynoben, u6o no-
JYYEHHOE YHC/JI0 NMPHXOAHTCS OKPYIJAATh, BCAEACTBHE UEro B NOCJAEIHHU:
Kanu6pax (nponyciax) CHJIBHO NOBHILAETCA BuITsKKA. B npumepe Ne 2
K03(}. BHTIKEK Pa3IHYHE B OTAENbHBIX UaCTAX KaauGpa, 4TO Bemer
K HEPAaBHOMEDHOMY HAaNPKEHHMIO MeTalMa N0 CedeHHI0 Npoduas NpH
npokaTke,

Mer npeanaraem onpenenars K03ddUUHEHTH BHITAKEK MO NPOMYC-
KaM 110 33aKORY I€OMETPHUYECKOH NMPOrpeccHy. 31eCk HYKHO 3HaTh TOABKO
kK03¢d. BuTAXKKY B 1-M KanuGpe ¥ B TOM, 10 KOTODOrO MBI IKEJaeM
YBENHYUBATh KO (UUHEHTH BHITSKEK N0 3aKOHY reOMeTPAUYECKOl Npo-
rpeccuy (10 8-ro BKJIOYHTENBHO), U eue o6mui Ko3bUUNeHT 10 AaH-
HOro Kanubpa (8-ro xanmu6pa). OcoGeHuo 3TO uMeeT 6OALIIOE 3HAYCHHUE,
KOTAa HaMm TpeGyercs MmOAyYdTb 3arOTOBKY A AAHHOIO NpodHId Onpe-
JeJIeHHEIX Pa3MepoB.

B mannom npumepe BhIMOMHMM KaauGpPOBKY 0O Ko3(d. BHITSIKEK,
H3MEHAOWUMCA B OTACABHBIX Kanubpax N0 3aKOHY TreoMeTPHYECKOH
MPOrpecCHH.

- B npembiaymux npumepax noJyuyHaH 3arOTOBKY CEueHHEM
Qsa. == 4370 mm? u 06mui Ko3DPUUHEHT BHTIKKY:

Q... 43700
N Yobuy, — == i

Q, 5000

3necs GyaeM NPHAEPXKHUBATLCH 3THX BEJAHYHH, YTOGH HMETh MOJHY IO
AHANOTHIO C NPeJbIIYWHMH NPHMEPAMH, € 3TOH K€ LeJbI0 paccMaTpH-
Ba€TCA OMMH M TOT XK€ HOMED NpOoQHU/IA BO BCEX TPEX MpHUMEpax.

B paspesnom xanubpe (xaaubp Ne 9) pekomeHayercsas 6paTh MaJibie
KO3((. BLITSKEK, 4TOOH XOPOMIO OGecnevyuTth 3anoJHERHe KanrGpa.
OpueHTHpOBOYHO npumem: py=1,20

vy = 1,14.
Toraa obwuit g0 8-ro xaauGpa (sxmwouut.) 6yner:
| | Hobuy. 8;60
o — —7,10.
o T T 120

MMonbsyacs GopMy.olt reoMeTpryecKoil nporpeccHy, onpeznenuM koadd.
BBITAXKEK BO BCex kaaubpax (mpomyckax):

n-1\7
A Po6w,n: P'l-QO 2 e ¢+ a2 e e & e (1)

TA€: Uosw. ,~- OOMHUE K03 BRITSKKYM 10 #-ro kaaubpa (BK/I0Y.)
1 — k03] (. BHTINKKH B NepBOM Kanubpe
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n — YHCNO 1PONycKOB (KaAHGPOB)
* §s  — PAa3HOCTb T€OMETPUUYECKOH JIPOTPECCHH. ,
M3 popuyan (1) onpeaennm pasgocTb reOMeTPHYECKOH nporpeccut (goy

2 (lg vosu., —nlgw)

lggp—=——"——~—— """ . ... .. 2
£ n(r—1) (2

1-A UJ€H TeCMETPHYECKOH MpPOTPecCHH:
Wy o= . qon-l e e e e e . ot i e e e s e e (3)

[lo dopmyse (2) onpeneanm pasnocTb (go) A48 3a1aHHOFO NpUMepa:
_ 2(lg7,10—81g1,14)
8(8—1)
Mo ¢opmyae (3) onpenenum KO3(DPUUHEHTH BHLITSIKEK MO nponyc-
KaM (kaaubpam) no ¢opmyae (3): ,
lgupn=1Igp, +(n—1)Igq..

Ilo sTomy BhIpameH#10 BHYHCNEHHbE KO3DGHIKEHTH N0 NPonycKam
fyneM HMeTh: ’

lg g, —0,0144.

1-# nponyck p,==1,14

2-i ” e =1,18
3‘ﬁ » g =— 1,22
4-i1 ” Wy = ],26
5-i " By = 1,30 Yogu, — 8,60
9-in » Mg == 1,34
70 » W == 1,39
8-i » pg = 1,43
9-i » vy = 1,20

Mo atum Ko3pduuuenTam pacunTHBalOTCA KaluGPH. BHUHCAEHHE
pPasMepoB KaquGpa NpOU3BOAUTCA TaK :Ke, Kak M B npumepe Ne 1. Pe-
3y/bTAaTHl BBHIYUCACHHH CBEAEHBI B Tabauuny Ne 4, camMo Xe BHIYHC/JACHHE
HaMH BBINYIIEHO, BO W30exaHue NOBTOPEHHS TOrO, YTO MPOAENAHO B
npumepe Ne 1. KaanGpnl Ne 1 # 2 6yayT coBeplleHHO TaKUMH Xe, KaK
u B npumepe Ne I, HO xanubpei NeNe 3, 4, 5, 6, 7 u 8 6yayT orau-
9aThCsl OT KaAHGPOB npumepa Ne 1, BBHAY OT/IMYHTENbHHIX K03, Bhi-
TaKeK (cMoTpH Tabamuy Ne 4), 31ech Mul BHIUMCAHM pPa3MepH KaauGpa
Ne 9 (paspesnoro), T. K. OH HEOGXOAHM AN/ NPOBEPKH €ro HAa 3amog-
HEHHE NPH pa3pes3e 3aroTOBKH.

Kaanbp Ne 9,
3ieck OTKPHTHA H 3aKpPLITHH QASHUEL paBHBI MeXAYy Ccu6Oii
hg=hy4-5=62--5=67 mm
Ry =R's.us = 3440.1,43 = 4910 mm>
ty = 59 _. 4910

e = 73 mm.
/7,9 67
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[Momocuoe paccrognue ysenuuusaeMm Ha 10%, utoby uMmeTh ocTpee

PAa3pe3Ky:
X =x.1,10—122.1,10 =134 mm.

. 73 07
o= oper
by =1,34.0,75 =965 mm
ay,— (134 — 67)0,72 =480 mm
Ulekka:
go=qs.1s = 11410.1,47 = 16320 mm?*
By—=Bg—12=216—12 =204 mm
S, — gy _ 16320
hy 204
flonrnas_ naowaap xaaubpa
Qo = 16320 }- 4.4519 = 35960 mm2,

3aroToBka 451 NaHRO# OaskH OGyleT HMeTb ChelyIoliHe PasMeph:

Hlupuna 3aroToBKH Bsp = By — 8=204 — 14 == 190 mm.

Buicora kanmubpa Ne 9 Hy =2~y Sy = 2,67 4- 80 =214 mm.

BeicoTa 3aroTOBKM ONPENENHTSS H3 YCAOBHH 3aMONHEHHS Pa3pe3HOro
kaau6pa no cnocoby Ekelund’a*):

HJaz —4F4(i— Baaz

Iy Qg)““'

rae /., — BBICOTA 3arOTOBKH, KOTOpasi JOJKHA 3aM0JHUTH KanHOD

— 80 mn.

Bgg,. — mUpHHA 3arOTOBKH

Q, — nIoMWanb cedyeHus Kanaubpa

F, —nnomanka kanubpa, naubonee nojpepmensan Aedopmanuu
(cM. pHC. 7, 3aWITPHXOBAHHAS NAOMAAKA)

liy, — CpejaHdsl BHICOTA 3aWITPUXOBAHHON MJIOUWAAKH BA puc. 7.

‘Ecnv nnowanb kaaubpa pasgenuM Ha €ro IMUPHHY, TO MNOJYUYHM
BHICOTY ha, H 3Ta CPeHAA BBLICOTA PAa3AEAMT Ka.JIHOp HA 30HH, H3 KO-
TODPHIX ABe KpadHue 308 OyAyT MeHee mnoasep:kedsl Aedopmanuy, a
Cpejnsia 30Ha 6yaeT NOoABEPXKERA MAKCHMAABROH AedopManyn, Niomanb
KoTOpoii o6o3Hauera F,.

MMromane F, BuuucaseM rpaduuecku u noJayuaem F,==9300 mm2,
mupuba g,=—380 mm ¥ makcuma.bHasg BbicoTta K, =176 mm.

CnenoBaTeabHO, CpeAHAs BHICOTA NJOUIAAM (3aIUITPHXOBAHHOH Ha
puc. 7) Oyner:

hy= Fy_ 9600 120 mm.
by 80
[Moncrasasa Bce HalineHHuie BenuuuHel B dopmyay Ekelund’a naizem
H ez, = 4.9600 L _ 190 4129235 mm.
120 35960

*) Cwm. xypuaa ,Jlomez* 1930 r. No 4 pedepar craren W, Tafel n Wegener
JDas Fiillen von Kalibern®. St. u. Eis. 1930 r. Ne o.
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[Mrowanb 3aroTOBKH Noayuaem:
Qsae.= Haz. . Bsae. = 235.190 == 44650 mm. |

KoadpduuuenT BLITAXKKH B Pa3spe3sHOM KaauGpe noJyuutcs:

Qe 44670

2o = — 200 4.
Qy 35940
Qsa.. 44650
Sous = — —8,77.
Lo6ui-0 Q, 5090

Moayuuan o6muii K03¢d. BHTIHKKH HEMHOrO GOJIbIIE, YeM 3a1aBANHCD,
160 GbLIBAET OYeHb TPYAHO OZOATH K pasMepaM 3aroTOBKH OT paspes-
HOTO pyubsi, IIPH COXPAHEHHHM MPHHUUNA 3anoJHeHns Kanubpa nmpu pas-
peake OGO/JBAHKH. .

Ecau npn paspeske 60/BaHKH NOJAYYHJIOCH Gbl HE3ANOJHEHHE PA3pes-
HOTO Ka/iubpa, TO 3TO HEe3anoJHEHHE MOXeT XDORHMYECKH MNEePEXOIHUTH
OoT Kaaubpa B KanuOp M MOBAMATHL HA rOTOBhikL npodHab, T. €. TOTOBLIA
npoduab MOXET BHATH C HEBHINONHEHHHIMHU KpasiMu y NOJOK.

PeayabTaThl BhuMCAeHH cBefeHH B Tabauuy Ne 4 u mo artoit Tab-
JHLE MOCTPOeHw KpHBble (puc. 8) M3MeHEHHs MO Iponyckam Q,B,Atnu,

SUMMARY.

This work represents a theoretical study on the calibration of H-gir-
ders and especially on the calculation of coefficients of draught. The
advantage of the method of Kirchberg for gauging H-girders con-
sists in even draughts in all parts of the roil-groove and in the conse-
quent absence of unequally strained in the section of the H-gider. But
this method has a defect with regard to the calculation of coefficients
of draught, the formulae of Kirchberg permitting to determine the coef-
ficient of draught only as far as the 7 draught but failing farther. The
good side of the method of gauging by the principle of Tafel consists
in the absence of the lateral stress in the closed part of the roll-gro-
ove, thus increasing the durability of great rolls, but this method has
also a great defect, the coefficients of draugl.ts being various in diffe-
rents parts of the roll-groove. This leads to different strains of the
metal along the section of the rolled bar. The calculation of coeffici-
ents of draught in roll-grooves must certainly be submitted to some law
with regard to the fall of temperature of the rolled bar. The practice
shows that coefficients of draught are selected arbitrarily, their altera-
tion by passes ranging in broad limits, This fact leads to an unequal
wear of roll-groove and to the consequent rapid wear of the roll. Our
gauging, example Ne 3, gives the law of changes of coefficients of
draught by passes according a geometric progression, the .difference of
which must be calculated depending on the fall of temperature in the
rolled bar and depending on the number of passes. The coefficients of
draught in roll grooves will consequently diminish with the fall of tem-
perature and this will lead to a rational exploitation of rolls and to an
proportional gauging of H-girders,
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