EBPONEUCKWM KOHIPECC PABOTHMKOB
HHW MACHOW NPOMbIWAEHHOCTH

EUROPEAN CONGRESS MUy
OF MEAT RESEARCH INSTITUTES

EUROPAISCHER KONCRER
DER FLEISCHFORSCHUNGSINSTITUTE
CONGRES EUROPEEN
DES INSTITUTS DE RECHERCHES
SUR LES VIANDES

A.B. T"'opbaros

NMPYBOPLI U1 OIPEOEJ/IEHMSA CBOFICTB
MACOITPOOYKTOB HA TTOBEPXHOCTH

MOCKBA 1964




MOCKOBCKEH TexHOMOTHYecKmil HHCTHTYT
MACHON m Momounoi npomuinuiesnoctua, CCCP

NMPUEBOPLI /14 OI'TPEOEJIEHMSA CBOVICTB NG
MSACOTIPOOYKTOB HA IMOBEPXHOCTHU

A.B. Top6atos

AHH O T AT g

npof;:HKO‘MexaHuqecxne CBORCTBa OJIACTHYHO—BA3KHAX
HBH@]_HTOB MOXKHO pasne/uTb Ha OBe Ipynmb: BHYTDeHHHEe
HpeaenHHE. K nepsriM oTHOCATCH caBaroBme (BasxocTs,
Denﬁkca TexyyecTu, Monynd YOPYT'OCTE HA COBHT, NEpHOL
OQHOOCHHHH H 1po4.), o6GbeMHble u LPOABNSAIOIUASCH NpH
. OM pacra)keHHM HAH CxKaThM (npenens Texywecrn
Uggy OCTu, momymm YHOPYTOCTH, CXHMaeMOCTh B Kosddu-
HDOQ noﬁbervmoro cxaTus). DTH cBolicTRa H3BEeCTHH X
R % XKaior U3ydarbCd: NPHOODHI, HX TEOpHE H METOLHEEA
Poyn soﬂalﬂm OGOCHOBAHEI IOCTATOYHO Xopowmo, Ko sropoit
BQ}K N OTHOcaTcg IIOBEPpXHOCTHLIE CBOHCTBA, H3 KOTOPBIX
STH Hluge JIINKOCTE H KO3 (IHUEEHT BHEIUHEro TPeHHd.
HcenesoﬁCTBa HSYy9eHBbl HEeNOCTATOYHO; MAHHBI® OTHEeNILHEIX
QTQTO :BaTeneﬁ He comocrapnglTca MeXOy CoGoH; Hemo-
P PaspaboTann: nNpubGOpEl, HX TEOpHY H MeTOoMmuKa
QaTb HOOBaHusx. Hacrogmaa pa6ora crasmr CBOe#l Hpenanio
Sy BO?CHOBaHHe OpEGOPOB H METOHMKM NN H3yYeHHs
a HCTB kak PYHKOHE MHOT'HX HEepEeMeHHBIX.
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o o °CTh npencraBazer cobol ycuimne (Po) HOpMAILEO—
g ai“B? TBepHoo#l MOBePXHOCTH OT mpoaykTa Ha e uHANY
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PaA3SpPYLIeHHBIX H BOCCTAHOBJIEHHBIX

HAMHYECKOM DaBHOBECHH. 7%
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OcuoBHEIe TpeGoBaHus, KOTOPEE HeoGxomumo mpeAdd

K ODpHEOOpaM, 3akKlogalTcd B ciedymwliiem,

3aHEd OOJIXKHBI OBITh NePBHYHBIMH B BHIpaX ’
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PHAN, B3 KOTOPOT'O OHH H3T'OTOBIIEHLI, BAKSIOT HAa qﬂcneﬂ}{;,
3HaveHds CBOHCTB. TonmuHa cioa npoaoykra Mex Ay n”uacxo’
HaME OpefonpenelseT xapakTep oTpmiBa (anresmoHHBH! P
FeSHOHHEIA) WM NBHXKEHHS N0 NOBEPXHOCTH. ﬂHHTeHb}ﬁgfo

¥ KAHEeTHKA NPHIOXEHHS OTPLIBAIIEro pnu CopErad Hblx‘
MoﬂeKymap

YCHIHY BIHSeT Ha OYepenHOCThL pasphiBa
KOHTAKTOB H C/IeIOBATEeNLHO Ha BO3HHKAIpe yCHIAA: Pl

Ipu6opel, nokKasaHHEHIE Ha CXeMmax, peanu3yloT e 30"
TpeOoBaHud, BOCIHPOH3BOAKMMOCTb HX NOKasaHuf Yﬂoﬂne;‘fﬁ
pETeNbHAad,eCIE TeXHOJOTHYECKHe XapaKTepHCTHKH mpo?
OCTAITCHd NOCTOSHHLIMH,
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AP PARATUS FOR DETERMINING MEAT PRODUCTS QUALITIES
ON THEIR SURFACE
Gorbatov A.V,.
SUMMARY

Q“Ot Ph.YSIcal-mechanioal properties of plastic-viscous pPro-
The S may be divided into two groups: internal and external.
Do first 8roup includes shearing properties (viscosity,yield

Drope;t’j’.l°GUIus of shear, rele::at‘jion time, etc.), volumetric
Dbess €8 and those revealing at wniaxial stretohing u“ ¢ Oom=
044 lng (ultimate strength, yield point, modulus of elasti-
Vo). ad Shear, compressibility and the coefficient of
be tric compression). These properties are known and are

tif’n: Studieq: apparatus, a theory and methods of irves*:f;g:&n
Sy %&Te rather well substantiated. The se ‘
th coe Properties of which most import
Mg ®fficient of extermal frict

tant

X ies are
*oy oA 1nsui’ficiently; the data of researoh workers do not
tlon Qe; apparatus, a theory and methods of their investiga~

QiIDe are Wnsatisfactorily worked out. The Present baper is

11&0 % Substantiating the apparatus and methods of research
bege Properties as func

tions of many variables.
any

oy Adh@sisn is a force (Py) of a normal

Tag
® from a product per unit o this surface (F):
P ]
Do = i o T (1)
b, :
3y 2 ® Coefficient of external friction A is included into
e "
“8gint's friction binomisl equation
'her T = (P + poF), (2)
8
Woq, . 18 friction force, Py is a normal force of pressing a
thy to the friction surface, F is a geometrical area of
°°Iltact.
Adheg
g dhesion and external friction are of a molecular nature

® explaineq by the occurrance of molecular forces of

o




interactions between the product and the surface., The contat
actual area depends on the product £illing up of the surf”
microlugs and may be bigger ar less as compared to the geos”
rical area. At a relative shear with a constant speed
number of broken and recovered links will be in dynami°al
equilibrium,

he

a1t
The main requirements, to be laid to the apparatuss
as follows. f
. ab”
The readings should be Primary and expressed in the o3

solute system of units. The time and force of the Prelimw
contact of product with a solid surface should vary. 20°
plates area and material effect the numerical values of ¥ .
perties. A product layer thickness between the plates przd
termines the character of the tearing-off (adhesive, 00he® o
or of the travel over the surface. The time and kineti®®
applying a tearing or shearing force effect the Sequemwov

The

molecular contacts breaking and, therefore, the efforts
curred, 4
the?
The apparatus, shown in the schemes, satisfy all 15

8
requirements, the reproducibility of their readings 18 im&u
factory if the product technological characteristios w
constant.
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DAS MOSKAUER TECHNOLOGISCHE INSTITUT

DER FLEISCH- UND MILCHWIRTSCHAFT
e UdsS SR
GERRTE ZUR BESTIMMUNG VON FLE ISCHWARENE IGENSCHAFTEN
AUF DEREN OBERFLACHE

A,¥.Gorbatow

ZUSAMMENTFASSUNG
Hsknie Physikal-mechanischen Eigenschaften von plastisch-
1 Osen Produkten konnen in zwei Gruppen eingeteilt werden:

hr:cziund ZuBere Eigenschaften. Zu der ersten Gruppe gehoren
mﬁs : eblfngseigenschaften (Viskositit, Fliissigkeitsgrenze,

Ugy zitatsmodul beil der Verschiebung, Relaxationsperiode

e' ) Volumeneigenschaften und diejenigen, die bei einachsi-
%d323dehnung oder Kompression auftreten (Flissigkeitsgrenze
Xoy uerfestigkeit, Elestizitétsmodule, Kompressibilitit und
(N ess10nsmodul). Diese Eigenschaften sind bekannt und wer—

\%thzzitET untersucht: Gerite, Untersuchungstheorie und
gﬂwrenik Sind ganz gut begriindet. Zu der zweiten Gruppe
“h@ die guBeren Eigenschaften, die wichtigsien sind dabei
S}, ° und Koeffizient der ZuBeren Reibung. Diese Eigen—-

%to €2 sing wenlg untersucht; die Angaben von verschiedenen
meu % werden mitelnander nicht verglichen; Geréte, Unter-
%“1258the0r1e und -methodik sind noch unvollsténdig ausge-
Y E' Die vorliegende Arbeit bezweckt die Entwicklung
QQSeiraten und die Ausarbeitung der Methodik a1r Untersuchung
Eigensohaften als Funktion von vielen Variablen.

’”Beiie AdhEsion stellt die Kraft (Po) dar, die fiir das Ab-
erfder festen Oberfléche vom Produkt Je Fl#cheneinheit
Orderlich ist:
Doa= 0. (3
De &
Kheh‘r Koeffizient der HuBeren Reibung Q/L) ist in zwei-
ge Reibungsgleichung von B.W.Derjagin eingefiihrt:

T =4(Px + poF) (2),

® ~ Resbungskratt;




Py - normale Kraft fiir das Driicken des Produktes &b
Relbungsoberfléche;
und F - geometrische Kontaktfliche bedeuten.

018
Die Adh#sion und die HuBere Reibung haben einen :

kularen Ursprung und sind auf das Enstehen von WGChSeNirk::,
den Molekularkradften zwischeh dem Produkt und der bvoﬁ
fléche zuriickzufilhren. Die wirkliche Kontaktfliohe h&n&Y 3
dem Grad des Auffiillens von Mikrowarzen im Material wit P
Produkt und kann mehr oder weniger geometrisch sein.Bel eiﬂe’

relativen Verschiebung mit konstanter Geschv.'ﬁ_ndigkeit 2

finden sich zerstérte und wiederhergestellte Bindunge?d o “

namischen Gleichgewicht,

. st
Die wichtigsten Forderungen, die an die Ger#te zU

len sind, bestehen im folgenden: »
. ol
Die Angaben sollen primdr sein und durch das of

Einheitensystem ausgedrfickt werden. Die Dauer und di€ fesm
des vorldufigen Kontaktes zwischen dem Produkt und der 15'6”“
Oberfléche sollen sich immer #ndern. Die Fléche der F

of
J s P1uss
und das Material, aus dem sie hergestellt sind, beeinfl ¥

die Zahlenwerte dieser Eigenschaften. Die Dicke der Prodp'é’
tenschicht zwischen den Platten bestimmt die AbreiB- i
sion, Koh#sion) oder Bewegungsert auf der Oberfliche. I
Dauer und die Kinetik des Anlegens der AbreiB- oder Ver®’ 0
bungskraft beeinflussen die Reihenfolge der ZerstarungKrﬁfte'

Molekularkontakten und somit auch die enstehenden

abs

Die auf den Zelchnungen dargestellten Gerdte entspre:;leﬂ
all diesen Forderungen, die Reproduzierbarkeit dered 36
ist befriedigend, wenn technologische Bescha.;if‘:t’en.'nf’:lte11
Produktes konstant bleiben. ‘
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APPAREILS POUR LA DETERMINATION DES PROPRIETES
SUR LA SURFACE DES PRODUITS CARNES

A.V.Gorbatov
SOMMAIRE

Hq Les Propriétés physiques et chimiques des produits plas-
88 et Visqueux peuvent &tre divisées en deux groupes: in-

15

v

T TR LA

'1% Surs et extérieurs. Le premier groupe est composé par
Cog ir“Priétés de déplacement (viscosité, limite de fluidité,
8t lodent d'élasticité transversale, période de relaxation
%1. et par Propriétés de volume et celles de distention
Cog ® 0u compression (limites de fluidité et de rupture,
to lotents d'élasticité, compressibilité et coefficient de
&ud:SSion & volume). Ces propriétés sont connues et on les
d%xam toujours: 1es appareils, la théorie et les methodes
QOmOSED Sont assez bien argumentés. e deuxidme groupe est
{ny “ Par les propriétés de surface ¥ compris les plus
antes 1'adnésion et le coefficient de frottement ex-
Dh&i:r’ Qui ne sont pas assez bien étudiés, les données des
pmb urs investigateur ne sont pas comparées. Ce travail a
l@k ut 1'argumentation des appareils et des procédés pour

V“l . Qe ces caractéristiques comme la fonction de maintes
ableg

téri

Supe L'&dhésion c'est l'effort (Po) de rupture normale de 1la

e So0lide du produit sur 1'unité de la surface (F)
i) p=£ (1)
le F
Lig " Coefficient de frottement extérieur (&) entre dans
&tion bindme de frottement par B.V.Derjaguine
A, T = (P + poF) (2)
T C'est 1'effort de frottement,
-~ 1'

effort normal de pression du produit sur la sur-
face de frottement,

~ la surface géométrique du contact.




L'adhésion et le frottement extérieur ont la nature mo:
léculaire, et peuvent 8tre expliqué par la naissance €3 g0z
ces moléculaires de 1l'action mutuelle entre le prodult et
surface., La surface réelle du contact dépend de la degrée Iy
remplissage de la miororugosité du matériel par le Pr°duit;o,
elle peut &tre plus grande ou plus petite que la surface g 5
métrique. Lors du déplacement relatif avec la vitesse coﬂ:e
tante la guantité des liaisons détruites et réduites & trod

dans 1'équilibre dynamique.

anté I

L'exigence principale pour les appareils est la sul? 5 Qym

Les indices dolvent &tre primaires et exprimés en :11, “L{QQK
tdme absolu d'unités. La durde et 1l'effort du contact PF 16 | We;

minaire entre le produit et la surface solide variente Mﬁeb
surface des plaques et le matériel dont elles sont 0°nstru de "epo
influencent les propriétés quantitatives., L'épaisseur ot
couche du produit entre les plaques détermine la rupt BE“H
(adnésive, cohésive) ou le mouvement sur la surface. Doy

¢
; 167 | ¢
La durée et la cinétique de l'effort détaché ou déPa o rTBa
influence l'ordre de la rupture des ocontacts moléculsir® V‘@XE
par conséquent les efforts nés.

Les appareils sur les schémas réalisent toutes
exigences; la réproductibilité des indices est satisfal
sl les caractéristiques techmologiques du produit re?
constantes.




: MoOCKOBCKH#t TeXHOIOTHYeCKH HHCTHUTYT
. MACHO# m Momowno#t mpombiunensoctn. CCCP

I\[PI/IBOPI:J O/ OITPEOEJIEHHMSA CBOFICTB e i
, MACOIPOAYKTOB HA I'TOBEPXHOCTHU

A.B. Top6aros

t' QyK{:\HCHOﬁ chapiu, KaK M Apyrme WIACTHYHO-BI3KHE HPO =
v‘h@cxbl' XapaKkTepu3yeTcs KOMIUIEKCOM CTPYKTyPHO—MeXaHH —
HDQQHX CBOHCTB, K KOTOPBHIM OTHOCATCH BHyTpeHHHEe (BI3KOCTH
" eMeHbHoe Hanpsi)keHWe CABUTa, MOAYIb YUPYTOCTH, CXKH-
bopg OCTb u np.) u BNewnue (MUDKOCTBD, KOahprunenT e
0pg TPenug ). [locienHHe MpOSBNAIOTCH BO B3amMOMeHCTBAX
oy PXHocTh mponykTa ¢ TBepARM TenoM E EMeIOT cyLiecTt—
lon ¢ 3HaueHWe NMpPH pacueTe XemoGoB u CIyCKOB, [103aTo-
QTB;TpaHCHOpTepOB u npo4. Hapsnoy co caosuroBmiMmE cpoii—
g MU, nunkocTs MoxkeT XapakTepu30BaTL COCTAB ¥ CTeNeHb
MHyeckolt o6paboTky PO yKTaA.
Pigg iMkocTey mpemcraBaseT coGoi YCHIINE HODMAILHOTO OT-

Ty TBepnoii MOBEPXHOCTH OT NpOOYKTa Ha eOHHHLY 2TOH
PXHocTy:

Po ol
po e H{/m], (1)

. Op
Bty TPEIB momxken IPOUCXOOMUTE Ha IpaHule KOHTakTa, T.e.
ﬂ:;a AaresuoHHbpM. KOTe3HOHHBII paspuiB (mo chapuiy) ga-—

e Hae. . : i
iy TI01aeTCd y TOHKOU3MEeIbYe HHBIX dapiueii. Tiurarensnoe

I quHe rram NO 7716 1T KON OO T T v T~

‘%p, ero no3dBoJigdeT onpenelluTnb KOJIngyeCcTBO IIPRIXIO
Ui o

®no POAyKTa Ha paboyeil MOBEPXHOCTH MeILATOK, KyT—

B :

o ' PA3NHYHBIX OYHKEpPOB g dapiua u T.n.

Oy OSQJ\CiilluueuT BHELIIHeNO0 TpeHusa ( M ) onpeengeT—
/

COQTBemmm

Py TCTBUM C INBYYWIEHHBIM 3aKOHOM TpeHud B.B. [le—
PHHQ X I y
=
s Py

) (
+ e Tl (2)
|
|




roe T - oflllag cHila TpeHHd,

axy”
PK— yCH/Me KOHTAaKTa, IpHKIadbiBaeMoe nepness

JISPHO NOBEpPXHOCTH ,

3axon Tpenna (2) MOXXHO npuBeCTH K ypaBHeHHIO C
POt NPOYHOCTH, €CJIH pPa3deldTh KaKbi uneH Ha:

Gf:j"(f?p‘Po):jnP(*Czo) (3)

ga 10

G
raoe Lo ﬂPo — cOBHroBas MIpPOYHOCTDH o

BEPXHOCTH CKOJbXEHHS IIpH OTCYTCTBHH pna
HHA4, L

T - Hanpsi>KeHue COBUIra Ha HOOBEPXHOCTH cxonp®
HHAS,

Ypapuenne (3) MOXHO NPHMEHHTH K YHCTO HOBeprOCT
HOMY TPEHHMIO W K TPEHHIO NPH “HaMa3bIBaHHH” HpOﬂyKTa g7
TBEepOyl0O HOOBEPXHOCTb., B aToM cinyuae Bce yeHbl 6yﬂe,
OTHOCHTBCH, KakK yKas3aHoO, K NOBEepPXHOCTH cxonbﬂefmﬂ’ p
3aBECHMO JIeXHT JIA OHa Ha rpaHune paszena HilH BHY
IpoayKTa. car®

JIAIKOCTHL H BHELIIHee TpeHHe IpOogBIfIoOTCHd B pe3yn? op”
MOJICK y/ISIDHBIX B3aUMOOeHCTBUA MexX Oy NpoayKTOM A TBoI‘o
noi noBepxHocteio /1/. I'losroMy mnomans ﬂeﬁCTBIITeanaKO
KOMTAaKTa O6yHdeT OTIAYaThLCH OT IreoMeTpHueCKOH. ﬂ 1e
Ipollle yYeCTh MOCIeOHIO0 K BIHAHHE Ha JHOKOCTH H Tp°
pPasiIigHBEIX (HaKTOpOB,

BryTpeHHre cBo#CTBa MACOIPOAYKTOB B nocneAHRe

penr?”
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roﬂbl &

goT 1o Y

HempepHIBHO m3yuaiorcda /2,3/; mcclenoBaTelbCKAX Pa/ oH“‘ "It
’ ﬂﬂ’ ) K

JUNKOCTHE H KO02h@PHUOHEHTYy TpeHHs HemocTaTodHO /29
He OTBEYAlOT Ha BONPOCH! IPOMEBILIIEHHOCTH, ITO # . 1P
BHTEJIBLHO, TaK KakK Ha p H /K TOJNIBLKO IpPH H3Mepeg’

BIMSET MHOTO napameTpOB:Oanmenbﬂocx*b u ycuiaué nepbl’

BAPHTENBHOTO KOHTAKTa, MaTephan MIacTuHs u ee P82 g

TOMLEHA Cl10s dapilia, CKOPOCTh OTphiBa (caBura) s A

Te/NbHOCTh NPHIOXKEHHS OTpHIBalInero ycmmus /2/. o817
B cegaam ¢ ataM K npubopaM Heob6XoOomMO npeA?

onperielIeHHpIe Tpe6OBaHHH .
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l. Tokasauns npuGOpOB MOJIXKHEI OBITH NEePBHYHBIMH, T.E.
jeeaipeﬁoaaq«b IpeoBapdTelbLHOH TAapHpOBKH HAa Ka}fOM"HHGO
s eOHHOM Marepualie, i BbIpaXXaTkCd B abCONIOTHO# cmcTe—
OGTHHHHL{. Pa6oTa npuGopoB [O/XXKHAa OCHOBHIBATBCH Ha Te—
‘ HYeCKHX HOJIOXKEHHSAX.

Qngf' Ilepen maMmepenmeM haplll OpPUXUMAaeTCHd K IIaCTHHE

YCranoBneHud KOHTakTa., HYeM O6oiblue yCHIHE H BpeMd
ep:‘(ﬁln'a, TeM Jy4iie aplll 3anoiaHgeT MPIKpOBbICuTijI oo~
HOQTHOCTH. B npenene cba?m KOHTAaKTHPYyeT CO BCell NoBEepXx—
"@exz}»o.' nno_manlj KOTOpO# MOXeT OwnTh 00jbllIe TeOMeTpH—
—‘ Qkaabﬂy manbHellllee yBeJHYeHHEe ysnnm 24 ,fapemeﬂu He

'n » IBajorca (ecnm He YYUTHBATD crapeHue” wuam famo-
He;Boanoe ynpogHeHne ). HeM 6onbgie BASKOCTE 7)o 51

€IbHOe Hampd>XeHHe COBHUTa 8 /2/, Ttem menmneunee
Hocgsl‘ae:rcg 3anojIHeHre MHUKPOBBLICTYIOB H HHBAPHAHTHOCTD
HochaHKH npubopoe. TaxuMm o6pa3oM, yCu/IHe B OIHETENbL™
LHHDDK Ipe ABApATEIBHOI'0O KOHTAaKTa MOOJXHEI MEeHAThbCH B

OM nmamnasoHe.
Qe%épiasmoepbx IIaCTHH Bnng}o?‘ B TOM er 1BICJI€, YTO 3MIOPHI
Ag anpit mpE nOpeaBapHTEJLHOM KOHTAKTe H pas3phiBe
By IlacTaH pas3nwyHO# IWIOLIAAH MOT'YT OLITH HEOHHAKO™
Bio.. OCo6enno npm HapylleHHH HEeNLHOCTH ciog dapuia. [Ipa—

1MQDE.HOJI>KHH OOOyCKaTh yCTAHOBKY INIACTHH pPas3HOT'O0 pas—
‘50;1' Pasnpuynpii MaTepman mnacTHH H CTeneHs ero obpa-
§, ¥ Bamgior Ha NIIPOYHOCT MOJIEKyJIIPHBIX KOHTAKTOB.
6%&‘ */Depﬂnm /1/, B ornayne ot P.[1. Boynerna v H.Te#~
fog 4/, cumraeT 9TO 0[HO MexaHHYECKOe 3aNelUIeHHE
g MO”eKynﬁpH:ﬂx KOHTAKTOB He CHOCOOHO co3OaBaThk Tpe-
‘-’IHHKOK JIHIKOCTh, KOre3HOHHLIA pPA3pPHIB NpPH ONpedeiieHHH
9 1 “HaMa3piBaHMe” INpoOAyKTa IPH HCCIeOOBaHHH
'y cb(bﬁunea'ra TpeHusd, NO~BHOMMOMY, MOXHO YCTDaHHTH,
Ta, g’ﬂﬁ K M3MepeHHsM IIpE O4YeHb TOHKOM Cli0e NpOonyK~™
g HaTOT Cofi MOXHO OTOXIECTBHTL CO CMAa3KOH, a nan~
Ung . Mepennii yHTepHpPeTHPOBAThH KaK JIHIKOCTb H KOdhPH—
Tog onBHemHero TpeHud., TakuM o6pasoM NPUOGOPHI [OJXKHEBI
ATh 5lerko saMeHaTh MaTepual IUIaCTHH.
Yopy.. Dawrensrocts n xuneruka IpPHUIIOXKEHUd OTpPHIBAKOLIEro
% pasnmymo BARAIT Ha pacupeneieHne nedopManui H
11




ycmnmii BHyTpE (apuia. Tak, B.I'l. Bonosuuckasd /5/ mOKE”
3anma, 4TO JMIKOCTH MIHOBEHHOTO OTpHIBa B cpemHeM B “
pa3a 6oibllle JIHNKOCTE MNOCTENEeHHOr'O0 OTpHIBAa. Cxopoch
TaHreHNHAaNbHOT'O0 CMeElleHHd NpoAyKTa Mo uoaepxﬁocﬂ
BIMgeT Ha KO3GQ(HIOAEHT TPeHHHd, KOTODPH#A B CTaTqucKo
cocTOogHHE Oonabllle, dYeM B [AMHAMHYEeCKOM., B camMoM pene:
yTOOBl COBHHYTH HOPOAYKT HYXHO pPaspyLUHTb MoneKYﬂf‘prle,
ceasu. Ilpm nNanbHe#ilieM ABHXEHHH C NOCTOSHHOM cxop? |
CTBIO KOJHMYECTBO paspylUeHHEIX ¥ BOCCTAaHOBJIEHHBIX cpa%® |
6yneT HAXOOMTLCH B LHUHAMHYECKOM paBHOBECHH, ﬂ°9T°My
3Oech Ha paspelB  CBd3eil pacxonyeTcd MeHbIe euepr‘ﬂﬂ"
yeM B Hada/ibHBIA MOMeHT. Takum oGpasom, mpubGOpH nonﬂ‘a . ‘
HBI OONYyCKaTh BapbHpOBaHHE CKOPOCTH OTphIBa HIH capt”

B LIEPOKOM OHAamnasoHe.

Ona omnpefieleHud JHIKOCTH IOIYYHJN pacmpocT
npu6opsl nByx THnos /5/. B mepBoMm peanmayercd Ml"HOEeM ‘
Heifi OTpBHIB IUIACTHHHI /6/, xorma miego peigara € rpy?’° '
ocpoboxaaeTcd OT appeTEpa. Bo BTOpoM — nocreness s l
KOr[la B NOLBELIEHHOe K HuxKHell mnactwue senepk0 ©
CTOgHHOH# CKOpPOCTbIO HamubBaercd Boma. Ob6a npﬂ6°pa e
[aloT BOSMOXHOCTH pealn30BaTh BCEX e pegncieHHBX %
6oBaHHui. .

[ns onpenenenus koadduuneHTa TpeHus capuia mcno
30BajlaCh HAaKJIOHHAd HNOBEPXHOCTh, 4TO [HaeT O9YeHb “PH6) ¢
SuTenbHEe NOKadaHusd. KaBecThm Takxke mnpEGOPEHL 5 o”
NOABHXHEIM yRpel/eHneM obpasma K f{yBCTBm‘eanOMY YR
MEHTy M CMelleHneM miomwanxe /1/, 6) ¢ ananord?
yKpemneHreM ofpasua Ha BpallapolueMcs OHCKe /4/. c1? |

PaapaboTaHHbLI# B TOCTPOEHHE! HpAGOp noapongeT i 79
BIMSHHEe BCeX NapaMeTpoB Ha AuOKoCTh. OH COCTOKTTBg
yaEBepcanbHoro npmpoma (prc.l) ® CMeHHOTO ycTPO ), '\
Ond mepedadd yCWIHd Ha OTpHIBaeMylo MIacTHEHY (puc- oft

PaHeHﬂe

ap
8

[NpaBono cocrTouTr H3 [WIATH-OCHOBaHES H HEC o1
crenkn (1), anexrponpmrarens (2) MomHOCTBIO 20& 190"
wucnom o6oporos 1390 B MmayTy m peaykropa (3). o

AomKeHrH BhIXOOHOTO Bana (4) pemyxropa CBOGOIHO 00"
pemelaeTcs cTyneHuaThil wkuB (5) ana nameHeHHA c’;Myw
cte mutE (6), KoTopas mepemaeT ycCmiEe Ha OTPHBngM
maowanxy. Korna uute (6) onesaercsa na wk#e C P

12




Q@amerpom, mmomanmxa (7) moxer mepeMelaTbCcd BOOIb
%CHOBHOK nanena (8). [To manen: (8) nepemMellaeTCcd JIeHTa,
“0Topag cmarmBaeTcs c pynona (9). IMporarusaer nenty
Pe3mnopm#t panmk (10), NpHBOAMMELIA BO BparileHme gepes

YOmpyeckyio mnapy mecrepen (11) m UMIMHOPAYECKHE IIec— !

™epny, pacnonoxeHnele caanu crteHku (1). Ycuiame orpniBa
e nengerca mo medopMmanEr cMenHOM npyxuan (12). Oe—
PManug npm momomm crpenok (13) sanmcuiBaercs Ha
TenTe, JleBnie memomBmKHEIE KOHIBI CTPEeJIOK 3aKpemIeHs Ha
II"mﬂ:e, KoTOopas CBO6OAHO nepeMelunaercda no nasy (14).
€PeMelnienne HPYXHHBI CO CTpEIKaMH KOMIEeHCHpyeT BO3—
OXHoe pacraxkeHme HHTH, a YCHuIlZe OTphIBa H3MepdeTcs
o PasHocTH MeXX Oy KpHBHIME OT BepxXHell W HuXXHeil crpe—
Ok, Cropocrs mutm (6) Moxer wmemsTbcs oOT 1,6 mo
0 MMm/cek. IlpyxxmHa nmoobmpaercs mo OTPLIBAIOILIEMY YCH—
10, m ee Mmaxcmmanbras nedopManrs He OPEeBHILIAET
4 » 9TO INpPH COOTHOIIEHHE IUIeY CTpeiak® 6:1 npaer
DHHHaTy BeicOoTOH 60-70 MMm. [ng 3anucu KpHBO#i B3ITHI
SKOHeUHHKH OT MeOHIMHCKEX mnpunes. CyliecTBeHHO yn—
PocTgry, NPEBOL MOXHO, €CIIM BOCHONL30BATLCH TEH30METPH—
SCkolt Gankoli ¢ samEchbIo noKasaHH# Ha ocumanorpade. B
SToy Cnydae ynobHee mnomewmarTk 6alky Ham OTphIBaeMOR
8CTuno#, TOrma mcuesHEeT HEO6XOMEMOCTH YYETHIBATE
8Craxkenne nuTH w NOTepH Ha TpeHHe B 6mokax. Tapupyet-—
N Ipu6op momBelUHBAHHEM pAa3IHAIHEIX I'py30B.
Ha prc.2 (a m 6) cxemaTnueckn nokasanu npa BapmaHnTa
PodicTBa Oas mepemaunm ycuiamsa x OTPEIBAEMO# IIACTHHE.
" cocroar ma3 momBmKHOR A HeNOOABHXXHOH# INIaCTHH C Ma—
SPramonm (1) = mroka (2), =xoTopei nmepeMeinaeTcs B
BepTHKaJ'[beIx vanpaBngowex (3). Tommuarua OpoayKTa
T:‘;Kﬂy IWIaCTHHAME H3MepgeTCd HHIOMKATODPOM YaCOBOI'O
E @ (4). Oramuaorcas ycrpoicTBa TeM, 9TO B OmHOM
Kny?ae YCH/IEe Ha IITOK nepenaercd HaATho (6) wepea Grmo—
- a B npyroM — HuUTBK (6) uwepes kopompicio maGo-
PHEIX Becos (5). B maroromiennom npabope B KagecTse
ABExHo# wacTn (mosmumm 2,3,4) HCHONBL30OBAH KOHHYECKHH
8Cromerp KIT-8 cmcremmr npod. M.I1. Bonaposunua.
OATOTOBKY Oofpasua K ONEBITY MOXHO OCYIUeCTBISTh HA
OiCTBe, MOKA3aHHOM HA DHC.2; OHO NO3BONSET peanu3o—
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Barbk BCe HeoOxomuMmele TpeGoanug. OOHaKO >TO Bu%maeT
YOJMHEHHEe ONBITa M3—3a BKIIYEHHS B HEro hO;J“O"FOWTeIx
HeIx omepanu#. [ToaToMy 6mI1 M3roToBIes BCHOMOT 8Tem’ﬂbl,
npa60op, KOTODHIA NO3BOJLET BapbHpOBAaTkL: ycuHaue K an
TEIbHOCTL KOHTAaKTa, TOJNIUMHY Ccioa dapuia, marepsd!
pasmep mnacTud. CxemaTnuHoe m306pakenme npr6Opa no? c
3ano Ha puc.3, On cocrour us [I-o6pasHofi craHEHB 1) s
nsyma nepexinanmdamu (2). Ha nmmsxnei nepexnanuie H
Tpex upyxuuax (3) nexur ycranosounas maiia (4) € a
cnenyemoit mnactuHoi. Ilepemeinenue mai6er (4) “3Mepﬂ
erca maaukaropoM (8) m no TapupoBouHmIM rpadmraM nepc
BoanTca B ycumua. Papw (6) cpoabmmpaercs mpyroft W2

tunoi (7), ee mepemeiuenns PerucTpupyoTCcd .&HLMKBTOP

r

(8), KOTODPEI! MOXKeT yCTAHABIABATBLCS Ha DASIHYHYI BHi°
Ty. PasHoCcTh moxasaHuii HMHAMKATOPOB HO3BOIGET cyns™”
TOJIILAEE CJI0s (hapllla #H KAHEeTHKe nedopmManuil. TTﬂdcTﬂ
(7) mpmxmmaerca wrokom (9), B KoTopmi#i BXOMHT LHT"H
maacTuHel. IlTox mnepemeinaerca B oGoiime (10) ﬂo

S

! eK
wnoHky or BuHTa (11), mpmBommmoro Bo BpallleHue ol 0

ponsurarenem (12), nenaomuMm 2 06/mma, MOIIEOC
4 pr. [lpu HeOGXOMMMOCTH aMEKTpPOIBAraTens MOKHO 3
MEHHTL Ha 6Oonee ckopocrTHOi, 0’
Wocncu{un Npu6Op MOKHO HCHOAL3OBATHL mma camo’
€IbHBIX HCCIeOBaHui C neiblo onpenenenns kKoad d’“uuc.rﬂ
Ta ﬂ;f CCOHa MoOyiell ynpyroctTe u HaubGonbiieii BISE
NPaKTHYECKH HepaspyllIeHHO# CTPYKTYpHL. 4
Ilns onpenenenma xoadduumenta BHeuIHErO Tpeoro
paspaGoTaHnl B NOCTpPOeHEl ABa mpuGopa: muag CTa'“H“ec il
TPeHHd M TPEeHUd IpPH MAalBIX CKOPOCTHX H 119 pamep?
OpE 60JIBILIEX CKOPOCTSX. 9
I'lepBriit npu6op (puc.4) cocTour ma ocmopaHms (nﬂﬂq‘;f
(1), remexxu (2) u mpusomos(8 u 9 ). Temexka & e
HeTHIpe KoJleCa Ha IIapUKONOMIIANEEKAX § MeCTO AAf I ;
HOBKH CMeHHO# mnactuisi (3) ms pasmmuysoro mareP?
Ha mmacrune momemiena kaperka (4), coemmuennag TP°
{(5) c TeH30MeTpHu4YeCKod Gankoit (6), Kaperkn dsroTo ;OT
Hel C monesno# mromansio 5; 10 m 20 cm2 g IIOHYCK
YCTAHOBKY  Da3/IAYHOT'O KOHTAKTHPYOILUEro ycmidds 50
DONONHATENLHOH pEeraCTpauud TAHYLIEero ycuius ren’
14
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:H%}Keﬂa cob6CcTBeHHBIM naTyukoM (7) u mpm momoum Hp-
Uepememaerca co CkopocTri0 ot 1,6 mo 20 MM/cex ot
YleryaToro wkmea (8). Llxup coenuuen c SNIeKTPOOBHT a—

:HQM (20 BT, 1390 06/Mun) Jepe3 peaykTop. TaHyinag

OSZE OpoXOoOoHuT 4Yepe3 oTBepcTue B croilke (10), uTo6nI

HDHCHQLH{T'I: TOPH3OHTANBHOE NPUJIOXKEHHE YCHIHS K TellesKKe

06p HCHOIL30BAHHE DAaSIHYHBLIX LIKABOB, I'lpuGop ob6bnamaer
TEMocThIO: Ha TeleXKy BMecTO miacTuHel (3) MoxHO

Hano)KH'rb cino#t dapuia, a xaperky (4) saMenuTb mIacTHHOK

% HCcrie nyemoro Mareprala. Kunemarmka nepemelneHng
®Xxy samucniBaerca ma IIAPOKOH JIeHTEe, NPOTATHBAaeMOM:

Gap:HKaano OT CHenmalbHOTO HmpuBOOa. TeH3oMeTpmueckag

Mg @ nospongeT sammcarh ycuime cOoBura Ha ocuuanorpaM=—

X, CAHAKO s YOPOLUEHHS MOXHO BOCHOIb30OBATLCS opy-—
SHbIM maTamxoM.

Oy XeMa ycrpoficTBa BTOpOro npufopa noxasaHa Ha puC.5.

COCromT ma Bpamawomerocs nmcka (1), xaperkm nas

aﬂkg:a 283951 Mzca (2), srre (3), crpenxm c IpY2KHAHO X (4),

g WIeHHONH HENOOBHAKHO C OMHOTIO KOHHa ® JeHTH (5)

0,4 Sanucy nedopmauuit nmpyxmHel. [HCK mAMeeT OxaMeTp

HQBA-,I' BpalnaeTcd C OKPY>KHOH CKODOCTBIO B MecTe YCTRar

My . Kaperkm or 0,2 mo 1 M/cex or OOHO(a3HOIO 3IeK—

N QBHr‘aTens yepes3 pPenykTop. Ypcmo 060pOTOB nBurarens

MeHNO, MowHOCTE 40 mr.

QSTa,CIequH Ipubopa COCTOST H3 ONHHAKOBRHIX OCHOBHBIX

M@H ®%8 ¥ momo6Hm B paborte. ITO mO3BONATET B3AEMHO

Wy b yanmu, HanpuMep TeH3OMeTpHYeCKyl 6alKy BMecTo

npee;:HHOr‘o AarddKa, H, CaMoOe TIJIaBHOe, OCYIUEeCTBHTHL

¥y HOCTBeHHoc"rb B HCClnenoBaHEaX. Ilocnemnee Takxxe

Ry ' €CNu y49eCTb, YTO HA JIMNKOCTbL M TpPEeHHE BIUSIOT

Day, Tonpko ycnoBua uaMepenus (cMm.TpeGoBaHma K npr6o-

Qkopl' HO m cocroagnme mMaca m cdhapiua, BHO ero MexaHumuye-—

% Texnonmormuecko#t 06paboTKH.

Mo PuGopy, ompoGoBaHEl Ha Mace H daplue, a TakXe Ha

iy /HBHDM Marepuane = BOAHOM macTe GEeHTOHHTOBOH IJim—

T@“’w * Onu nokasann paboToCnoCO6HOCTE B Yy OBIETBOpPH—

Soq “Vio BOCOpPOM3BOAMMOCTE pPe3ylNbTAaTOB, COOTBETCTBYIOT

TPe nbaBage MBIM TpebOBaHHUAM,

(
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THE MOSCOW TECHNOLOGICAL INSTITUTE OF MEAT AND DAIRY INDUS /m‘
USSR o

APPARATUS FOR DETERMINING MEAT PRODUCTS QUALITES 1

ON THEIR SURFACE 7. It
Gorbatov A7 L

s | M

Minced meat, like other plastic-viscous productss ri‘

characterized by a complex of structural and mechanicel att |

perties which include internal omes (viscosity, “ltimagd H&m
shearing stress, modulus of shear, compressibility, etc')) £

external ones (adhesion, coefficient of external frict ‘ Ilf:
The latters are revealed in the interaotion of Pr°duct'§ilo J\

&

face with a solid body and are of great significance onb ;3%1
caloulating troughs and chutes, batochers, conveyers,etoe e |

with shearing properties, adhesion can chal'a"terizeoduot. ly

composition and degree of mechanical treatment of & T o 1,1;'

8 f i

Adhesion is a force of mormal tearing of & s0lid %,

face from a product per unit of this surface: 91‘15

%9.

12 2 - !

Po = —=%— a/m (1) N

F 3 1] 3

: : tact por®% |ty
The tearing-off should take place at the con 1

me
i.e. it should be adhesive. Cohesive break of minced 4ud
oftener observed in finely ground meat. Its thorough. d‘h@’entﬂ R
allows a determination of the quantity of a product ahoppefs

to the working surface of mixers, cutters, various Eh“u
for minced meat, etc. miﬂed Yt
ter
The coefficient of external friction () is d;. :nit
according to B.V.Deryagin's friction binomial law¥ bt ‘tob
T =4(Px + PoF), (2) 2P %

2 o€ ¢
whire "I" is the total friction force, "Py* is & fOF ey
contast applied normally to the surface. I3 Ygg

X 107

The friction law (2) can be reduced to the equé Yy
shearing strength if we divide each member by F: :’13
o ¢ Y o %e

¢ =s4( 4 = U0 + Lo 3)s b :

44 (D + Do) * 4 Dl ) & suffz&" %81.

I ¢ T =T 2 B b aadsn s aa Tl i
here Lo = 4pg 1s a shearing strength on the lo.‘




]
the absence of pressure: ¢ 1is shearing stress on the
€ surface.

4 The equation (3) may be applied to purely surface

It %tion and to that at product "spreading® on the so0lid sur—
. In this cese, all the members will refer, as is  indi-
8, to the slide surface irregardless of whether it is on
j eseI>a.ra*tion border or inside the product.

[
}
(}@aulAdhesion and external friction manifest themselves as a
t%e t of moleculer interactions of a product and a solid sur-
' hql’fe/l/' Therefore, the actual area of the contact will
) N T from the geometrical area. It is, however, simpler to
3&0 Into account the latter and the influence of various
‘ T8 on adhesion and friction.

: ] The internal properties of meat products have been con-
1“00“51.7 studled for the recent years /2,3/; research work
4t . 8dhesion and friction coefficient is insufficient /2/,
D’igzes not answer the questions of industry. It is no sur-
mea&u; 88 po and A are 1nf‘.luenced by many parameters at
pl&te 1ng: a period and force of the preliminary contact,
Yy Omaterial and its size, the mince layer thickmess, the
¥ shear or the period of applying a shearing force /2/.

elﬁmIn this connection, the apparatus should be laid certain
8,

ﬂheull. The apparatus readings should be primary, i.e. one

‘m&ter Bot demand preliminary calibration on some standard

‘“llits &, and should be expressed in the absolute system of

b‘o%;ige apparatus should operate om the basis of theoretical
Ons,

the :‘ Prio'r to measuring, minced meat is pressed against

| D"rioq&te to provide a contact. The more the force and the
l'lgg‘ L Contact, the better mince filling of surface wmicro-
Yy be Il“3~7C:|.mt.uu, minced meat contacts the whole area, which
:nr%&eater than the geometrical one; a further increase

Q&eing: f04 time does not count (if we do not consider
°°81 9T spontaneous strengthening). The greater the vis-
N

l"w,r 11° and the ultimate shearing stress € f27 the

111113 of microlugs and invariance of the apparatus

2]




readings. Thus, the preliminary contact force and time
should vary within a wide range.

3. Plates size is of importance from the point of
that strain epures at the preliminary contact and tearid

may not be similar for plates of different areas, espec?

et disturbing the integrity of a mince layer. The appé¥

g6
should permit the establishing of plates of wvarious sl

4. The plates material and a degree of its trest
exert an effect on the stremgth of molecular contacts-
ryagin B.V. /1/, unlike Bouden F.P, and Taybor D. /4/»
that mechanical engagement only, without molecular cont?
cannot bring about friction and adhesion. A cohesive tear
off, when determining adhesion, and product "spreading"’

studying the friction coefficient, can be, probably, elT 48

nated by measuring with a very thin layer of the product:
layer may be identified with grease and the results of

surements be interpreted as adhesion and the coefi’.’:!.cieﬂlc
external friction. Thus, the apparatus should make it P
to easily replace plate material.

e

5. The time and kinetics of applying a tearing £ozd

fect the distribution of strains and forces inside t b
meat differently. Thus, Volovinskaya V.P. /5/ showed thé

as much as compared to the adhesion of gradual teariné”
The rate of product tangential shearing over the surfsc®
fluences the coefficient of friction which, in its
corndition, is greater than in its dynamic conditiomn.
to shear a product, one should break molecular links.
further shearing at a constant speed the number of broke;
recovered links will be in dynamical equilibrium, ther®
less eneryy is spent here to break the links, than & 7
inltial moment. Thus, apparatus should allow varying i
of tearing-off or shearing within a wide range.

Re

e
To determine adhesion, two kinds of apparatus i g
ployed /5/. In the first an instantaneous plate tear
e
ocours /6/, when the lever arm with the load is releas

v
the catch. In the second this tearing-off is graduals

wh!

085

miﬂ

’
39
adhesion of instantaneous tearing-off averaged 2-7 off
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Day

| Conl Suspended to the lower plate is filled with water at a

- Stant Speed. Both kinds do not satisfy all the require-
tts Snumerated,

l

[ To determine the coefficient of friction of minced meat,

{ Theh;clined plane was used; it gave very approximate data.

fixi °110W1ng apparatus are also known: a) with movable

shif:g the sample to the semsitive cell and with stand e

o4, ing /1l/3; b) with similar fixing of the sample to the Y-
ing aisk /u/,

(1S The apparatus designed and built allows to take into ac—
“htt the effect of all the parameters on adhesion. It con-
e B of 2 universal drive (Figure 1) and a changeable de-

e
Yo transfer a force onto the plate to be torn (Figure 2).

Q The drive consists of a baseplate and a supporting wall
(3y) % electromotor (2) (20 wt, 1390 r.p.m.) and a reducer
as'eon the extension of an outlet shaft (4) of the reducer
thpg ? puliey (5) freely moves to change the rate of a
the L (6) which trensfers a force onto the teared ‘area. When
g (;“;ad (6) is placed on a pulley of a big diameter, the
} ty) Can travel along the main panel (8). Along the pa-
‘ & ° & tape moves which is reeled from a roll (9).The tape
j dag ®M by a rubber roller (10), which rotates by a bevel
(l)_ °f gears (11) and by spur gears placed behind the wall
Yag Shearing force is determined by changeable spring (12)
(13) * The strain is recorded on the teape by means of pointers
‘ist' The left stationary ends or the pointers are fixed on
of t ep ¥hich moves freely over a groove (14). The travelling
0 Spring with the pointers compensates a Dossible stretch
’ﬁiffee thre&d, and a tearing-off force is measured by the
®2Ce between the curves from the upper and the lower

Thg :Is' The thread (6) rate may vary from 1.6 to 20 on/sec.
Yty Tlag 3 chosen by a tearing force and its critical
82 %does N0t exceed 10-12 mm which at the ratio of point-
"y ® 621 gives an ordinate 60-70 mm high. To record the
ty %I’lstips of medical syringes were taken, It is possible
g b 1de1~ab1y simplify the drive by using a tensometric bar
°Qae’ 1:e‘mrding the readings on the oscillograph, In  this
1s more convenient +to move the bar over the plate

23
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2 tre
to be torn; then, the necessity of comsidering thread 8

and losses through friction in block is eliminated. Toe ePP° B
ratus is calibrated by suspending different loads. o2 ly
Figure 2 (a and b) shows schematically two variants ey
the device to transfer a force onto the teared plate. 1) \
consist of movable and stationary plates with material The %
and of a rod (2) which travels in vertical guides (3)- e zl‘

thickness of a product between the plates is neasured 4p
dial indicator (4). The devices differ in the fact that ok L
one of them a force is transferred to the rod througk i 6) 5
(5) by a thread (6), and in the other - by & thread vice‘ 5
through the beam of a laboratory balance (5). In the *

built, as a movable part (positions 2,3,4) a tapered P

meter KI-3 of Prof. Volarovitch's system is used.

dae” Wy
e
A sample may be prepared for the experiment on thts gov” i
vice shown in Fig. 2; it satisfies all the requireme® o N
minal

ever, it makes the experiment longer due to prell
rations necessary. There was, therefore, made an auxiliarick— ,
device which allows varying a force and contact timeé: de” N
ness of a mince layer, material and size of plates- " (Y
vice is shown schematically in Figure 3. It consists of 085 y
I -frame (1) with two cross-beams (2). On the loweT Gla‘,ed %,
beam a set washer (4) with the plate under study 18 W
on three springs (3). The washer (4) shift is deter‘“med 8
an indicator (5) and by calibration graphs it 18 00n® (7)
to foroces. Minced meat (6) is pressed by another plate whiah
the shifts of which are registered by an indicator (8)s g

£
oan be mounted at any height. The difference of the

bi;

s :11
dicators readings allows judging of the mince layer thizkﬂ(ﬁ 21
and strain kinetics. The plate (7) is pressed by & i ‘ ‘
into which a plate pin protrudes. The rod is moved ectri" gl:
casing (10) along a key by a serew (11) driven by &2 e g0t Yy,
motor (12) (2 r.p.m, 4 wt). If necessary, the eleot®’ G

may be replaced by a higher-speed omne. 5"1/

ve

The latter device may be used for independent iﬂodul"s (o
gations to determine Poisson's coefficient of sheaX uctﬂ’e' Y
and the highest viscosity of a practically unbrokel p



N To determine the coefficient of external friction, two
lu:&ratus were designed and built: for static friction and
“Velocity friction amd for high-velocity friction.

0 The first apparatus (Figure 4) consists of a baseplate
'heéla truck (2) and drives (8) and (9). The truck has four
Dlt S with ball bearings and a place to mount a changeable
4 ® (3) made of different materials. On the place there 1is
tan:riage (4) connected by means of a wire rope (5) with a
% ré'etric bar (6). Carriages effective area is 5, 10 and
giat: » they allow various contact forces. For additional re-
' g, tion of a pulling effort the truck has a sender (7) and
(B) ven with thne speed of 1.6-20 mm/sec. by a step pulley
El%ty Weans of a thread., The pulley is connected with an
ny *e motor (20 wt, 1390 r.p.m) through a reducer. The
y b thread extends through a hole in a stand (10) to
'h%n ve the horigzontal applying of a force to the carriage
rious pulleys are used. This apparatus is convertible:
ﬂu%:;d of the plate (3), onto the carriage may be placed a
blﬂte Deat layer, and the carriage (4) may be replaced by a
"oy "ade of the material tobe studied. The kinematics of the
'y 8ge travel is recorded on a wide tape which moves verti-
““rq from o speclal drive. The tensometric bar permits re-
1t, one & shearing force on the oscillogram, but to simplify

Day make use of a spring sender.

“allyA Scheme of the second apparatus is presented schemati-
}lage ;n Flgure 5. It comsists of a rotating disk (1), a car-
”1th °T minced meat or meat (2), a thread (3), a pointer
Y SPring (4) fixed stationary at one end and 2 pe (5

1500
’ "tate;d SPring strain., The disk is O.4 m in s =it
8¢ 18"1th a peripheral speed (in the place where the car-
Ql@otri instaliea) 0.2-1.0 m/sec from a single-phase

¢
thg Rot, Dotor through a reducer. The number of rotations of
T is Variable, its capacity is 40 wt.

A 8:iilze three apparatus have the same main members and

8 tq in operation; this permits interchanging joints
%d, "hatuae & tensometric bar instead of a spring sender)
1s most important, it allows suc ‘on in research
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work. The latter is of importance, if consider that

and friction are effected not only by the measuring

tions (see requirements to the apparatus), but also

condition of meat and mince, by the kind of their
and technological treatment.

The apparatus are tested on meat and mince and
material - water paste of bentonitic clay /3/. They
satisfactory working capacity and reproducibility of
and satisfy all the requirements.
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