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197374 St. Petersburg
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Proceq Middle East

P. O. Box 8365, SAIF Zone,

Sharjah, Vereinigte Arabische Emirate
Telefon +971-6-557-8505

Fax +971-6-557-8606
info-middleeast@proceq.com
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Proceq China
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Five Continent International Mansion, No. 807
Zhao Jia Bang Road

Shanghai 200032
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info-china@proceq.com
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1 Mepbl 6e3onacHocTU

1.1 O6Lwue nonoxeHus

111 bBa3soBasa nHdopmauus

MonoTok ans ucnbiTaHun 6eToHa pa3paboTaH ¢ npume-
HEeHMeM NocreaHUX AOCTUXKEHUA TEXHUKM U 0OLLEenpuHs-
ThIX NpaBun 6e30MacHOCTMW.

Mepen nepBor akcnnyaTaumen npubopa pekomeHayeTcs
BHMMAaTENbHO O3HAKOMUTLCH C AaHHbIM PykoBoACTBOM
no Jkcnnyartauuun. B Hem copepxaTcs BaXHble cBefe-
HWsi No 6e3onacHOCTK, 3KCNyaTauum n obcnyXmBaHnm
MoroTka Ans ucneitaHnin 6etona DIGI-SCHMIDT 2000.

1.1.2 Tpsasmoe Ha3HayeHue

MonoTok Ans ucnbiTaHnn 6eToHa - 3TO MexaHn4eckoe
YCTPOMCTBO Ansi ObICTPOW, HepaspyLUatoLLEe NPOBEPKM
KayecTBa MaTtepuana B COOTBETCTBUMN C TEXHUYECKUMMU
XapaKTepucTnkamm KnmeHTa. Vicnonb3yercs ans nposep-
Kn 6eToHa.

YCTPONCTBO AOIMKHO MCMONb30BaTLCS TOMBKO Ha UCMbITYe-
MOW NMOBEPXHOCTU M HaKOBarslbHE.

1.2 OTBeTCTBEHHOCTb

Hawwu ,bazoBble YcrnoBusa npogaxu n noctaBkun® nmerot
obsazaTensHyto cuny. YcnoBus rapaHTum 1 OTBETCTBEHHO-
CTW 3a TpaBMUpOBaHME PabOoOTHUKOB U yLLepb MMYLLECTBY
HENPUMEHMMbI, €CNN 3TO SBUNOCH CNEACTBUEM OOHOM
W HECKOMNbKUX MPUYUNH:

2 Mepb! 6e3onacHocTH

- NpymeHeHne monoTka Ang UcnbiTaHun 6eToHa He
Mo NPAMOMY Ha3HaYEHWIO.

- HekoppekTHble AencTBMSA Npu npoBepke paboTocno-
cobHoCTK, akcnnyaTauumn n 06CnyxMBaHMM MONOTKa.

- HeBbINonHeHne nonoxeHunn pasgenos PykosBoacTea no
3kcnnyaTtaumm, KacarwLmxcs npoBepkn pabotocnocob-
HOCTW, 3KCMnyaTaumm n 06CnyXMBaHMs MonoTka.

- BHeceHue HecaHKUMOHUPOBAHHBLIX KOHCTPYKTUBHbIX
M3MEHEHNN B YCTPONCTBO MOSIOTKA.

- CepbesHble NOBPEXAEHNS, BbI3BaHHbIE MOCTOPOHHUMY
npegMetramMu, aBapusamu, BaH4anM3MoM u obctoaTenb-
CTBaMy HENpeogonMmon Cubl

1.3 MpaBuna 6e3onacHocTn

1.3.100wWmne nonoxeHuns

- BbinonHanTe npeanucaHHble MEPONPUSATUSI MO TEXHM-
4YeCcKoMy 0BCNY>XMBAHMWIO COTMacHoO rpaguky

- Mocne npoBegeHus paboT no o6CnyXMBaHUIO BbIMOS-
HANTE NPOBEpPKY paboTocnocobHOCTH

- pwn pabote co CMa3o4HbIMU MaTepuanaMmm n YucTs-
LMK cpeacTBamu cobntofanTte npasuna Ux UCNonb-
30BaHUS 1 yTUNM3aumm

1.3.2 Jluua, He ponyckaemble K paboTe c
npubopom

MonoTok ans ucnbiTaHu 6eToHa He paspeLLaeTcs SKCMy-

atmpoBaTtb AeTsSM U Niuam, HaXOAALWMMCS B arKOrorbHOM,

HapKOTU4ECKOM UINN MeQNKaMEHTO3HOM OMbSHEHWMN.

© 2013 Proceq SA


http://www.ntcexpert.ru/pr78/m80/222-molotok-shmidta

Jlvua, He nsyunBLune PykoBOACTBO MO JKcnyaTaumu,
OOMYyCKaKTCs K SKCnyaTtaumm npudopa TonbKo noga
HabnoaeHnem.

1.3.3 3Hauku 6e3onacHocTu

B naHHoM PykoBoacTtee no OkcnnyaTtaumm ans o6o-
3Ha4YeHMs BaXXHbIX yKa3aHui NO TexHMKe 6e3onacHoCTH
NCNONb3YKTCA CNeayloLmne 3HaYKu.

OnacHo!
HaHHoe npedynpexdeHue yka3bieaem Ha

B803MOXXHOCMb MOJIyYeHUs1 msikesol unu
cMepmenbHOU mpaeMbl 8 cily4yae Hapyule-
Husi onpedesieHHbIX Npaesusl obpauwieHusi ¢
npubopom.

BHumaHue!
JaHHoe npedynpexdeHue ykasbigaem Ha

8epOosIMHOCMb HaHeceHUs1 MamepuasnbHO20
ywepba, huHaHco8bIX romepb Uu Hacmy-
nneHus ropududeckux nocnedcmeuli (Hanpu-
Mep, aHHynuposaHue 2apaHmuu , omeem-
cmeeHHocmb 8 cyOebHom riopsidke, u m.o.)

o BOmum 3Ha4YKoOM romeyaromcesi 8axHble ceede-
HUA.

© 2013 Proceq SA

14 TlpumeHsieMble cTaHAapTbl U HOpMa-

TUBbI
- ISO/DIS 8045 MexayHapoaHbIi
- EN 12 504-2 EBponenckun
- ENV 206 EBponenckun
- BS 1881, vactb 202 BenunkobputaHus
- DIN 1048, yactb 2 lepmaHusa
- ASTM C 805 CLA
- ASTM D 5873 (ropHble nopogpsl) CLUA
- NFP 18-417 dpaHuus
- B 15-225 Benbrus
- JGJ/T 23-2001 Kuran
- JJG 817-1993 Kuran

Mepbl GezonacHocTm



2 OnucaHuve nsgenus

YCTPOWCTBO MHAMKaLMN

MonoTtok ansa ncnbita-

- " Huit 6eToHa

s Kabenb gns monoTka
’ ANS ucnblTaHun 6eToHa

Puc. 2.1 Ycmpoticmeo uHOuKkayuu U Moriomok 0ns ucrnbima-
Huti 6emoHa (Modenb ND/LD)

MonoTtok DIGI-SCHMIDT 2000 ans ucnblTaHuin 6eToHa
BKITHOYAET MOSOTOK AN UCTIbITaHUIA 1 YCTPONCTBO UHAW-
Kaumu.

O6Ga kKOMNOHEHTa CoYeTarTCa APYr C APYroM 1 Kannbpy-
OTCSA Kak 0OOHO YCTPOWCTBO.

YOapHbin 60nT MonoTka ANns UcnbiTaHui 6eToHa yaa-
PSiET MO NOBEPXHOCTU OETOHA C 3a,aHHON CUITON.

Mocne yoapa MeTannuyeckoe Teno, Tak Ha3biBaeMbIn
MOIoOTOK (CM. no3.. 14 Ha Puc. 6.2) oTckakuBaeT Ha3ag.
PacctosiHme oTckoka uamepsieTcsa AaT4ymMkoM v nepena-
€TCs Ha YCTPONCTBO UHAMKALWUM B BUAE SEKTPUHECKOTO
curHana. Npeobpa3oBaHHbIN 3MEKTPOHHON CUCTEMON
CUrHan oTobpakaeTcsi Ha YCTPOMUCTBE UHAMKAUWW B BULE

4 Onucaxue usgenus

3HadeHus oTckoka R 1, npu HeobxognmocTu, nokasbiBa-
€TCS BMeCTe C COOTBETCTBYIOLLIEN BEMTMYUHON NPOYHOCTHU
Ha cxaTtue betoHa fck.
CyuiecTByeT ocobeHHas B3aMMOCBSA3b MEXAY 3Ha4YeHneM
OTCKOKa R 1 NpoYHOCTBIO 1 TBEPAOCTHIO BETOHA.
Mpwn onpeaeneHnn 3HadeHns oTckoka R Heobxogmmo
yuuTblBaTh criegyoLime gakTopsbl:
- Hanpaenenue ygapa: ropnsoHTansHoe, BepTuKarnbHoe,
BBEPX WUIN BHU3
- BospacTt GeToHa
- Paswmep n popmy cpaBHMTENBHOIO O0Opasua
(ky6, umnnHap)

[ns TecTupoBaHna MOXHO ncnonb3oBaTb Mogenbs ND:
- BetoH TonwuHon 100 mm unn Gonee
- BeToH ¢ makcumanbHbIM pasmepom vacTtuy < 32 mm

[ns TecTupoBaHna MOXHO Mcnonb3oBaTb Mogerns LD:
- O6bekT HebonbLIMX pasMepoB (HanpUMep, TOHKOCTEH-
HbI 06BekT TonwmHon ot 50 go 100 mm)

@ lpu ucnonb3oeaHuu modenu LD moxem rnoHado-
bumbcs 3aghukcuposamb 06bekm Ors1 POBePKU
00 8bIMOMHEHUST U3MEPEHUST, YMOo [10380/1UM
npedomepamums UCKpuerieHue obbekma.

- O6beKTbl M3 UCKYCCTBEHHOIO KaMHsi, YyBCTBUTESbHbIE
K'ynapy

@ CM. mexHuyeckue OaHHbIe

© 2013 Proceq SA



3 3anyck
3.1 MoaknoyeHUe KOMMNOHEHTOB

* [NogkntounTe Kabenb MoOMNoTKa K MOMOTKY ANd UcnbiTa-
HWU B6eToHa 1 yCTPOWCTBY MHAMKALMKN Ha Bxoge B.

* MogkntounTe Kabenb Ansa nepegaym aaHHblx K MK, ana
nepegayn K NpuHTEpPY nogknoumTe Kabenb npuHTEpa K
nHTepdency RS232.

3.2 BBopg ycTponcTBa MHAMKALUK B
3KcnnyaTtauuio

* Haxmute kHonky ON/OFF (Bkn/Bbikn).
OTtobpaxatoTcs cnegyowmne gaHHbIe:
- Mogenb yctponctea (Mogens ND wnnu LD)
- B neBon yacTtn otobpaxaeTcs CepUNHbIA HOMeEpP
MoroTKa AJ1s UcnbliTaHMn GeTOHa, B NPaBow - yCTPOR-
CTBa MHOMKaLMM

Yb6edumecb, Ymo cepuliHbili HOMEP MOJIOMKa
= Onis1 ucribimaHul 6emoHa Ha 3KpaHe U Ha rpu-
bope cosnadarom.

- YcrtaHoBneHHas Bepcus nporpaMMHoro obecnedeHus
- BbInonHeHHas aBTOMaTMYeckas npoBepka:
I I[pOBEepKa BbINOMHeHa ycnewwHo*
- YpoBeHb 3apsiga 6atapen
3atem oTobpakaeTcst 9kpaH AaHHbIX paHee N3MepeHHo-
ro obbekta(cm. Puc. 3.1, HO 3HaYeHMs He yKasbiBalTCS).

<—  Ecnu akpaH He omobpaxaemcsi, 3ameHume

= 6amapeu.

© 2013 Proceq SA

MocnegHee namepeHHoe

[ 3HayeHune

=
47 —r EFH MwuHuManbHoe 3HaYeHne
48 —H= , ﬂ;;: ﬁ — MuH1ManbHoe 3HaueHne

4 =t 1.4 . CpepgHekBagpaTtuyeckas

- 1] MOrpeLLIHoCTb

48 13 A 3?.2 R CpepnHee 3HaveHue

> f= 41.1 Mpo4YHOCTb Ha CxaTue-
49 CHAmmE T 6eToHa

18 g ——I_ EonHnubl

+ x%alrza . e5[189558 KOnu4ecTso ynapos

| |
F T 55
41 42 43 44 45 46
Puc. 3.1 WsmepumenbHbIl 3KpaH

41 HanpasneHue ynapa 46 Cepus namepenun Ne

42 Pac4eTt cpefHero 3HadeHnss 47 [QuanasoH gucnnes

43 Kpueas npeobpasoBannss 48 [pepenbHasi BENMYNHA

44 YpaneHue BbibpocoB/ 49 OTobpaxaemble 3Ha4YeHust
MegouaHa OTCKOKa B BuAe

45 KoahpmumeHT hopmbl as rmcTorpammbl

(N3mepeHune 3HaveHna meguanbel cM. Ha Pnc.5.4 n 5.5)
CwvmBoOnbI M 3Ha4eHMs oTOGpaXatoTCs, TONIbKO eCrin OHU

ObInn 3agaHbl, UK Obina NpoBeAeHa cepust U3MEPEHUNA.
* [lpMMeHeHMe HacTpoeKk MEHI0 NpeabiayLero
U3MepeHun:
MpopomkanTe ,lMpouecc namepenns”.
» Co3gaHvie HOBbIX HaCcTpOEK:
MpogomxkanTte BbinosiHeHne ,HacTtpoek®.

3anyck 5



4 HacTtpowuku

YCTPOMCTBO MHAMKALMM CHAabXXeHO HaBuraumemn norb3o-
Batens. Cnegynte MHCTPYKUMSIM B COOTBETCTBYHOLLEM
none Aucnnes.

* Haxxmute kHonky MENU ans otobpakeHusi rmaBHOro
MEHI0:

B Impact Direction
O Hean Valus
OMeasure Series Ho.
0 Corversion

O Corrections
Obisrlay Rande
OLinit Values

O Lan9uade

O Date Time

OData Dutput

Select bw +4 ——l

Start b START +—

B by BHD  ———F—  BLi30BUTE U3MEPUTENbHbINA
3KpaH C BbIBpaHHbLIMMN QOyHK-
LMaMU

Bbibepute onuun meHto

BbizoBute Bbl6paHHbIe onuun

Puc. 4,1 [nasHoe mMeHo

BuumaHue!

lNposepbme HacmpoUKu, rnpexoe Yyem rnpucmy-
nums K usmepeHuro! Heobxodumo ydenums
ocoboe sHUMaHUe HaripaernieHuro ydapa u
KoaghgbuuueHmy ghopmbl U 8pEMEHU.

4.1 HanpaBneHue yaapa

* Bbibepute cumBon Tpebyemoro HanpaeneHus yaapa.
3HayeHne OTCKOKa aBTOMaTMYeCKU UCNpaBnsaeTcs B

6 HacTponku

COOTBETCTBUM C NpeaBapuTesNibHO 3aA4aHHbIM Hanpaene-
HVeM yaapa.

4.2 CpepgHee 3Ha4YeHue
Pacuer cpegHero sHa4veHunsA

CpenHee 3HaYeHWe paccYnTbIBAETCs NO yKazaHHOMY
4Yncny n3mMepuTenbHbIX yaapos ,n“ unu nocne cepum
nsmepeHnn Haxatmem kHornku END.

* Mo Bo3aMoOxHOCTW ykaxute n = 10 unu n = 12

(Cm. ,Mx*, npumep Ha cTp. 11).
« YctaHoBuUTe Ans MeguaHbl 3HadeHue ,0°
dakTnyeckoe cpegHee 3HayeHue oTobpaxaeTcs nocre
Kaxkgoro ygapa.

OnpepeneHve megnaHbl (HauMHas ¢ sepcuun 4.0)

B rnaBse 7 ctaHgapta EN 12504-2:2001 ,Pesynsrathl
UCMbITaHU® 3Ha4YeHNe MeguaHbl yKazaHO BMECTO CTaH-
AapTHOro cpegHero 3HadveHus. Mpu ncnonb3oBaHUm
3TOro MeToga HeobXoAMMO YYUTLIBaTL BCE U3MEPSAEMble
3HayeHus (BbIBpoCkl He gonyckatoTes). [Mpu yctaHoBKe
3HayeHusa 1 ans nyHkta ,MegnaHa“ (Median), ons nyHkta
»yaaneHve Bolbpocos® (Elimination of Outliers) asTomatu-
yecku yctaHaenueaetcs MO. B nyHkTe ,,CpeaHee 3Have-
Hue x“, yTobbl 3aaTbh KONUYECTBO yaapoB, HEO6X0AMMO
ykasatb uncno, pasHoe unu 6onbwe 9. (CMm. Puc. 4.2)

3HaueHue MednaHbl onpeaenseTcs creayowmm obpasom:
* IamepeHHble 3Ha4YeHna pa3MeLLalTcsa B pag B 3aBu-
CMMOCTY OT pasmepa.

© 2013 Proceq SA



* [MpKn HeyeTHOM Ymncre yaapoB 3Ha4YeHue pacnona-
raeTcsi B cepeavHe psiaa U cuMTaeTcsl 3HadeHnem
MeauaHsbl.

* [Mpun YeTHOM Ymncne ygapoB 3HaYeHUeM MeauaHbl
CYMUTaEeTCs cpedHee 3HaYeHne ABYX 3HAaYEeHUN,
pacnonoXeHHbIX B LLEHTPE psiga.

* Ecnn 6onee 20% 3HavyeHun pasgeneHbl bonee, Yem
6 eQuHMLAMK, TO CEPUS UBMEPEHUI HE YYMTbIBAETCSH
B COOTBETCTBUMN CO CTaHOAPTOM.

Hean Value

Mean = Mt 1 @

b =
4 1

Adjust bw T4ea
Ernd bw RAEHL or EWND

Puc. 4,2 CpeOHee 3Ha4eHue

4.3 Howmep cepuu namepeHun

Mepen Hayanom cepuun U3MepeHUii MOXHO caenaTtb
MeTKY, cocTosILLyt0 13 makcumym 10 BykB, npobenos
n/Mnmn cMMBOMOB , ; -_ BKIOYasi YETbIpEX3HaYHbIe
yMcna, Hanpumep, HanMeHoBaHWe 34aHnsl, HOMep
aTaxa, Homep anemeHTa (cM. Puc. 4.3).

© 2013 Proceq SA

Test Ho,

FlECDEFEHII 1234

Bdivst be tles
Ernd b= MEMU ar EME

Puc. 4.3 Menro ,Homep ucnbimaHus“

Homep aBTOMaTnyecku ysennumeaetcsa Ha 1 nocne nep-
BOrO UCMbITATENbLHOIO yAaapa B HOBOW CEPUM U3MEPEHUN.

4.4 [peobpa3oBaHue

441 EpunHuubl

» BbibepuTe eamHuLbl, B KOTOpbIX ByaeT oTobpaxaTbes
NPOYHOCTb Ha cxatue 6etoHa (H/mml, mIMa, dyHT/KB.
AtonM, kr/cml).

44.2 Bbibepute KpuByHo

Mpo4yHocTb BeToHa Ha cxatue fck paccunTbiBaeTcsa no

3Ha4YeHno OTcKoka R ¢ nomoLLbio KpuBbLIX Npeobpaso-

BaHus. CyLlecTBylOT Tpu cnocoba pacyeTa NpovHOCTH

OeToHa Ha cxartue:

- OTtcyTcTBME NpeobpasoBaHus

- Bblbepute 5 (3 ans Bepcum 4.0) BHYTPEHHNX NPSIMbIX
NpeobpasoBaHNs UNn

HacTponkun



- BbibepuTe ogHy 13 2 3anporpammMmMpoBaHHbIX CTaH-
AapTHbix kpmBbix PROCEQ, u (ans Bepcun 4.0 n
BbllEe) 4 ANOHCKNX KpuBbIX (M. Puc. 4.4).

Ha Conversion
1:8.8332R2 +0.08F+8. A
Zi0. 00BERE +0, MOR+E. A
Ji0.0A0ER: +8, MAR+E. A
4: A=FEOCER 7hDaws

2! B-PROCER 14-280avs
&2 Porbland Cement J
[F2 Early Stremdth J |
B Blast Furnsce J

93 Average Cupwye J

Selech ba 4
End b= MEHU o EMD

Puc. 4.4 MeHio ,Kpusbie npeobpa3zosaHus”

OTcyTcTBMe NpeobpasoBaHus

Bbibepute ,,OTcyTCcTBME NpeobpasoBaHms”

Mo okoH4aHuIo cepun nsmepeHnii otobpaxaetcs
TONbKO CpedHee 3HadeHue oTckoka R oTHOCKMTENbHO
HanpasrneHus ygapa.

CooTBeTCTBYOLLME 3HAYEHUS MPOYHOCTU Ha cxaTtue
GeToHa paccuUnTLIBaOTCS MO KpMBLIM Npeobpa3oBaHms
Ha Puc. 8.1 n Puc. 8.2 nyHkTa ,CtaHgapTHble KpuBble
npeobpasoBaHus®,

BHyTpeHHue KpuBbie Npeobpa3oBaHusA

MapameTpbl @, b 1 ¢ pyHKUUIA KpUBON HEOBXOAUMO

3apaHee 3agaTb B NogMeHto ,HacTpoiika kpuBon®.

* Bbibepute kpuByto npeobpasoBaHUs Nog HOMEpPOM
ctpoku oT 1 go 5 (3 ans sBepcum 4.0 u BbILE).

8 HacTponku

Bbi6epuTte ctaHaapTHble kpuBblie PROCEQ

Onsi nonyyeHns nHdopmMaunm o6 OTKIOHEHUU CTaHaapT-

Hou kpuBon PROCEQ cm. ,,OTKNoHeHne cTaHaapTHbIX

KpuBbIX NpeobpasoBaHns PROCEQ".

» BbibepuTe kpuByto npeobpasoBaHus A B cTpoke Ne7
ans 6etoHa Bo3pactom 7 gHen (fck7) nnu kpmeyto
npeobpasoBaHus B cTpoke 7 (5 ab Bepcua 4.0) ana
6eToHa Bo3pactom oT 14 go 56 gHen (fck28).

BbiGepuTte AnoHcKyo kpuByto (Bepcus 4.0)

Kpome 13BecTHbIX KpuBbIX Proceq SA cyLLecTByHOT YeTbI-
pe HoBblE KpMBble, pa3paboTaHHble B ANOHWM Ha OCHO-
BaHUM NCYEPMbIBAIOLLMX UCTbITAHUNA.

BetoH Portland J gns 6etoHa Tuna Portland
(aHanornyHo kpueon B-Proceq)
HavanbHas npo4HocTb J
ans 6eToHa HavanbHOM NPOYHOCTH
Tuna Portland
OomHa J ans 6eToHa U3 AOMEHHOro LieMeHTa
CpeaHsas kpuBas J cpeaHss Kpusasi KpyBbIX 6,7 1 8

MpumedaHre. B AnoHun ncnonb3yeTcst TONbKO cpeaHsist
Kpueasi.

Ecnu kadecmeo coomeemcmsyrouwjeco 6emoHa
u38eCcmHo, peKkoMeHOyemcsi UCnonb308amb
crieyuarnbsHble Kpuseble.

Ha Puc. 2.7 npeacrtaBneHbl YeTbIpe KpuBble 1 KpyBas
B-Proceq.

© 2013 Proceq SA



Kpuble ahdeKTUBHbI 5151 FOPU3OHTanbHbIX yaapoB
nnpeobpasoBaHns 3HAYEHMS NMPOYHOCTN Ha cxKaTtue
B H/MM?, paccumTaHHO Ans 6eTOHHbIX Ky6oB
150/150/150 mm. [ina gpyrMx HanpaeneHui yoapos
N pa3mepoB 1 popm obpasLoB, HEOBXOOUMO TaKxKe
YyUnTbIBaTb AOMOMHUTENbHbIE (PAKTOPbI.

60 P4
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E
g 50 54
o B3
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w0 O
< 40 e
o] ==B-Proceq
@ A — Portland Cement
330 24 = Early Strength
ot i Blast Furnace
£ w2 ---- Average Curve
£ S
Z 2 ya
£ 2
=5
XS] (]
10 |
20 25 30 35 40 45 50
Rebound value R

Puc. 2.7 Bce kpusbie J ¢ kpueol Proceq-B

4.4.3 HacrtpownTe KpuByro

Kpusble Ne1 - Ne5 (3 ons Bepcum 4.0 v Bbilwe) 1 napa-
meTpbl a, b n ¢ (cm. ,Co3gaHne HOBOe KpuBOW Npeob-

pa3oBaHNS“) MOXHO HACTPOUTb C MOMOLLIbKO KHOMOK CO
cTpenkamm.

© 2013 Proceq SA

4.5 Koppekuusn

451 KoaddurumeHT hopmbl as

CraHpaptHas kpmeaa PROCEQ fck7 n fck28 addek-
TMBHbI 51 KyboB obpasua co ctopoHor 200 mm ans
EPROM Bepcum 1.3 BKNHOYNTENBHO NN CO CTOPOHON
150 mm ana EPROM Bepcun 2.0 BkntounTensHo. Ecnu
KOHTPOmbHble 00pasLbl pasnuyYHbIX pasMepoB UCMOoNb3y-
IoTCA ONs onpeaeneHnst NPOYHOCTU Ha cxxaTue B Mallu-
He ONsi U3MePEeHUs AaBneHns, To kKoadduumMeHT dhopMmbl
nepBOW CTPOKM yKa3biBaeTCs UNn BbIONpaeTcsi B CTPOKE
c2nod4.

dopma koHTponbHOro obpasua:
1. CTpoka: ,nepemeHHas”, cM. Tabnuuy 4.1

OGpasey Koadcpuumenr

cdopmbli

Bepcus EPROM | no 1.3 | o1 2.0

Ky6 300 MM 1 uunuHap 100 x 100 mm | 0.90 0.85

Byposow kepH 100 x 100 mm 1.07 1.02
Byposoii kepH 50 x 56 Mm 1.09 1.04
Tabnuya 4.1 KoagpbuyueHrmei chopmbi

dopma KoHTponbHoro obpasua: KoaddpuuneHT opmbl
TaKkKe ucnonb3yercsa Ans:
Unnnugp @ 200 x 200 mm
Unnnugp @ 150 x 150 mm
Unnuugp @ 6 x 12¢

2-9 cTpoka: 200/200/200
3-a cTpoka: 150/150/150
4-9 ctpoka: @ 150/300 mm

HacTponkun 9



4.5.2 KoacdhdurumeHT BpemeHum at

HocTynHbl cnegylowme aAse BO3MOXHOCTH:

- OnpegeneHve cobCTBEHHOTO KO3 PMLUMEHTa BpEMEHN

- KoadhdmumeHT BpemeHu kak pyHKUnsS rnyOuHbI NPOHU-
LaemocTtu kapboHaTa

Co6cTBEHHbIN KO3dhchuuneHT BpeMeHum

* Bbibepute at u BBeanTe ykasaHHbIN KOIDPULUNEHT
BPEMEHN.
Cwm. npumep B nyHkTe ,8.4 OnpegeneHune koadduum-
€HTa BpemeHun".

KoaddpmumeHT BpemeHU No KUTancKoMy cTaHaapTy
Opyras Bo3amoxHOCTb (4nsa Bepcuun 2.0 1 BbIWwe) - 3TO
hakTopbl YMEHbLUEHMWS, NOSTyYEHHbIE C MOMOLLBIO KUTan-
ckoro ctaHgapta JGJ/T23-92 Ha ocHoBe rmnybuHbl kap6o-
Husauun ,d“ (B Mm).
* Bbibepute ,d“ n yctaHoBuTe 3Ha4yeHue oT 1 4o 6
Ans ykasaHHomW rmy06uHbl kapboHusauun (B mm). MNpu
rnybuHe kapboHusauun 6onee 6 mm BBeguTe 6.
ABTOMaTUYECKN yCTaHaBNMBAETCH COOTBETCTBYOLLMN
aKTOp YMEHbLUEHUS.
3HayeHne oTckoka MOXET ObITb CHMKeHO A0 40%
(Cm. Puc. 4.6)

10 HacTponku

my6uHa kapboHusauum (B MM)
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Puc. 4.6  YmeHbweHue 3Ha4yeHUl OmMCcKoKa 8 ce8s3u ¢ Kapbo-
Husayueu

4.5.3 YpaneHue BbIGpocOB

MoxHo BbiGpaTh criegytowwime 4 dyHkumm: 0%, M1, M3 n
Mx. C nomoLbo dyHKuuM ,,0 MOXHO BPYYHYIO yaoansTb
OTAenNbHble 3HAYEHUS.

C nomouwpbto yHkumn M1, M3 1 Mx 3Ha4eHusa ygansoT-
CS aBTOMaTUYECKN.

Ecnu ,MeduaHa* ykazaHa 6 nyHkme ,CpedHee
3HayeHue*, 3HadyeHus ebibpocos M1, M3 u Mx
3a0amb HEBO3MOXHO.

,0“: YoaneHue otgenbHbIX 3HaYeHUN
YnaneHue otaenbHbIX 3Ha4YE€HUIA BO3MOXHO TONbKO C
NMOMOLLIbIO 3TOM (PYHKLUMN.
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* CnULIKOM BbICOKME WIN CITULLKOM HU3KME U3MEPEHHbIE
3HAYEeHUA MOXHO YAansiTb HEMOCPEACTBEHHO BO BPEMS
npouecca nsmepeHus ¢ nomoLubto kHonkn PRINT.

M1: YoaneHune camMbiX BbICOKMX U HA3KUX 3HAYEHUN
Camble BbICOKME U HU3KNE M3MEPEHHbIE 3HAYEeHMs yaa-
NATCS MPU YCIOBUN HANU4Ynsi HE MeHee 6 N3MepPEHHbIX
3HAYEHUN.

M3: YoanuTte 3Ha4yeHUs ¢ OTKIOHeHusimn 6onee 20 %
3HayeHus1, oTInYatoLMECs OT CPpedHero 3HavyeHus nocne
3aBepLUeHns cepum namepenun Ha 20 % vnn 6onee,
yoanstotcs. KonmuecTBo nsmepuTenbHbIX yaapoB, Noka-
3bIBaEMO€e Ha 3KpaHe, YMEHbLLAETCsl Ha YMCNO yaaneH-
HbIX U3MEPUTENbHbIX yAapoB. YeTbipe 3BYKOBbIX CUrHana
yKa3blBalOT HAa HEOOXOAMMOCTb 3aMeHbl YaaneHHbIX
N3MepUTENbHbIX YAapoB Ha HoBble. Cpa3sy nocne ycneLw-
HOrO BbINOMHEHUS 3MEPUTENbHbIX YAapos (,N“) Ha akpa-
He oTOOpaXkaeTcsl pe3ynbrar U3MepeHMsl.

Mx: Yoanute camMmble HU3KNE U BbICOKME 3HA4YeHUA
Bo3moxHo Tonbko gnsi Bepcun EPROM 2.0. Yoansetcs
BENMYMHa ,m“ caMoro HM3KOro N BbICOKOTO 3HAYEHUN.

* [1ns1 BENUYMHBI ,mM“ YKaXXNTE YNCIO N3MEPEHHbIX 3Ha-
YEeHW, KOTopble HeobxoaMMo yaanuTb. Takke cMm.
4YNCIIO N3MEPUTENbHBIX yaapoB ,n“ B NyHkTe ,CpegHee
3HayeHune"“.

Mpumep: Ecnin ,m*“ =3, , To anga ,n“ HeobxoguMo ycTaHo-

BUTb 3Ha4YeHne He meHee 12.

© 2013 Proceq SA

4.6 [Onana3soH gucnnes

[wnanasoH gucnnes ansa otobpaxeHus 3Ha4YeHUs OTCKOKa
R Ha akpaHe MOXHO MeHATb B 3aBUCMMOCTU AuanasoHa
n3mMepeHns.

» Beeante Ry M Ryake.-

4.7 MpepenbHble 3HaYeHUs

MpenenbHble 3HaYEHUs Ha SKpaHe NO3BONST BbICTPO
onpeaensitb OTKIMOHEHNS OT U3MEPEHHbIX 3HAYEHWIA.
MoHO onpedenuTb AnanasoH, B Npegenax KoTo-
poro 6yayT HaxoguTbcs 3HadeHust R (cm. Puc. 3.1
,V13MepuUTEnbHLIN 3KpaH®).

@ BbibpaHHbIe npedesibHble 3Ha4YeHUs1 He Coxpa-
HeHb!!

» Beeante Ry M Ryake.-

4.8 A3bIK

* TekcT gucnnest MoXeT OT06pa)KaTbCF| Ha HeobxoaMMom
A3bIKe.

@ B amoli cmpoke anagHo20 MEHI0 cmpoka
LS13bIK" mosierisemest He3agsucumMo Om Moeao,
Kakol 513bIK 8blbpaH.

49 [ara/ Bpewmsa

BcTpoeHHbIe Yackl NO3BOMNSAIOT COXPaHATb U3MEPEHHbIE
3Ha4YeHVs 1 gaTy U BpeMsi UCNbITaHWN.
Mpn HeobxoonmoCTV N3MeHnTe Habop 3HaYEeHUI.

HacTponkun 1"



410 BbiBoa AaHHbIX

Cwm. ,BbiBOg AaHHbIX".

Mocne BbINONMHEHUS BCEX HEOBXOAUMbIX HACTPO-
€K Ha YCTPONCTBE MHOUKALMN HAXKMUTE KHOMKY
END. YcTponcTtso rotoBo K ganbHenwwen pabore
¢ ,[poueccom usamepeHuns”“.

5 MNMpouecc usmepeHun

Mpy HeOBXOAMMOCTM, MOXHO BKITKOUNTL NMOACBETKY
avicnnes (cm. pucyHok 3.1 B maee 3.2). Haxkmute knasuLly
1 M yOoepxuBanTe ee B TedeHne 3 cekyHa A0 BKITHOYEHNS
MOACBETKN, 3HAK * 0TOOPa3nTC B BEPXHEM MPaBOM yrny
aKpaHa. [1ns BbIKMIOYEHNSA NOACBETKM HaXKMUTe Krnasuwy 1
N yoepxuBante ee B TevyeHne 3 CeKyHa.

lpu ekntoYeHHOU nodceemke 3Hepaorompe-
bneHue so3pacmaem.

51 Mpoueaypa namepeHns

PekomeHdyemcs 8bIrnonHaAmMb U3MepeHUsi Morsib-
ko npu memnepamype om 10 °C do 50 °C.

O6bekThl B ckobkax () npeacTasneHbl Ha Puc. 5.6.
[Nepen BLINONHEHUEM 3anflaHMPOBAHHLIX N3MEPEHUHN,
KOTOpble HEOOXOAMMO OLIEHUTb, BbIMOTHNTE KOHTPOSb-
Hble M3MEePEHUS MOMOTKOM MO TaKOW Xe rMagkon u Teep-
[OW NOBEPXHOCTU, HE MOAKITHoYas kabenb K yCTPONCTBY
NHOVKauuu.

12 [Npouecc namepennsa

* BbIinonHute 6a3oBble HACTPOW-
KM KaK yKa3aHO B MyHKTE
~HacTponkun®.
x » 1N nony4eHus rnagkomn
' NOBEPXHOCTU UCMONb3YNTE LUMn-
doBarnbHbIN KaMeHb.

Puc. 5.1 Nodzomoska ucrnbimyemol nogepxHocmu

BuumaHue!

lpu cpabampigaHuu ydapHoeo nyHxepa (1)
803HUKaem omdaya. Bceada ydepxxusalime
Moriomok 01 ucribimaHuti 6emoHa dgymsi
pykamu!

+ NpuBegnTe MONOTOK ANS MUCNbI-
TaHui 6eToHa B NONOXeHMWe,
nepneHanKynspHoe ucneiTye-
MOV MOBEPXHOCTMU.

* [pnBeguTe yaapHbIN NAyHXep B
pencteue (1), Hanpaensas Mono-
TOK ANs uUcnbiTaHU GeToHa K
UCMbITYEMOW NOBEPXHOCTU, MOKa
He NosABUTCS KHorka (6).

Puc. 5.2  TlpusedeHue ydapHoeo nnyHxepa & delicmaue (1)

OnacHo!

lMeped ebInoNHeHUeM u3mMepeHUs1 MOJIOMOK
cnedyem obsizamesibHO Oepxamb 8 0beux
PyKax neprneHOUKYNsIPHO K ucnbimyemou
nosepxHocmu!

© 2013 Proceq SA



= lMposedume kak MUHUMYM Oecsimb U3MepeHUl
Ha ucrnbimyemol rnoeepxHocmu.

OmoernbHble MoYKU U3MepeHul QO/mKHbI Haxo-
Oumbcs Ha paccmosiHuu He meHee 20 Mm Opye
om Opyea.

* MpvBeguTe MOMOTOK AN UCMbI-
TaHun 6eToHa B MONOXEHUE,
nepneHanKynspHoe UCMbITyeMOoW
nosepxHocTu. MNpwxumante npu-
60p K UCTbITYyeMOl NOBEPXHOCTYU
C YMEPEHHOWN CKOPOCTbIO, Noka
He cpaboTtaeT 6oek (Npu aTOM
pasgacTcs BbICOKWI curHan).

* MoBTOpPUWTE 3Ty Npoueaypy Ans

BCEWN Cepun n3mMepeHuni.
Puc. 5.3 [llposedeHue usmepeHusi

» OueBuaHbIe BLIBPOCHI MOXHO yaanaTb Henocpea-
CTBEHHO Mocrne onpefeneHHoro yaapa, Haxas KHOMKy
PRINT/STORE.

3aBeplLueHue cepun U3MepeHun:

+ lMocne BbINONHEHUS NOCMEQHErO yoapa N3 cepum
n3MepeHunin pa3aacTtca HU3KUIM 3BYK. Ecnin B nyHKkTe
~PacueTt cpegHero 3HadeHus“ n = 0, HeobxoaMmo
3aBepLUUTb Cepuo namepeHnin, Haxxas kHonky END.

© 2013 Proceq SA

OTo6paxeHue nocne BbINOMIHEHHOIO U3MepeHUs

* [locne BbINOMHEHUS CEPUM U3MEPEHUI OTobpaxkatoTcst
3Ha4yeHusa 1 napameTpsbl, kKak ykasaHo Ha Puc. 3.1.

* Ecnn ,MeamnaHa“ yctaHoBreHa (4OCTYMHO TONbKO AN
Bepcun 4.0 1 Bblille), NOSABUTCA N3MEPUTENbHBIN 3KPaH,
Kak nokasaHo Ha Puc. 5.4 cootBeTcTBEHHO Puc. 5.5.
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Puc. 5.4 Coomeemcmeue
ceputli EN 12504/2

MpumeyaHus:

» f7 n f8 ob6o3HavaloT HOBbIE ,AMNOHCKMNE" KpuBbIE 7 1 8.

* ,Men.“ B cOOTBETCTBUM CO CTaHAapTOM 0b03HavYaeT MeavaHy
EN 12504-2:2001Art. 7

» OTobpaxaercst TONbKO NpaBasi YacTb METKM Cepumn
(Homep 0105, cootBeTcTBEHHO - 105)

Puc. 5.5 BHewHue cepuu
donycku

HoBas cepus namepeHui:

Habop namepeHHbIX 3Ha4eHWI OCTaeTC HEU3MEHHbIM:

* [Mpogomkante B cootBeTcTBUM C Puc. 5.1 ,[NogrotoBka
UCMNbITYEMOWN NMOBEPXHOCTU C MOMOLLbIO LNMdOBanbHO-
ro kamHsa“. Homep cepuin namepeHun aBToMaTmyeckm

[Npouecc namepenns 13



YBENMYMBAETCA Ha 1 Nocre NepBoro UCMbITaTeNbHOro
yoapa B HOBOW CEpUU U3MEPEHUN.

YcTaHoBKa HOBbIX 3HAYEHUIA:

* Haxmute kHonky MENU.

» BBeanTe HOBble 3HAYEHUS KaK YKa3aHo B NyHKTE
~HacTponkun®.

3aBepmnTe U3MepeHus:

* [MpwxnmanTe MONOTOK ANA UCNbITaHWIM 6ETOHa K TBEp-
A0 NOBEPXHOCTU C YMEPEHHON CKopocCThio. [locne Toro
Kak cpaboTtaeT 6oek, HaxxmuTe KHOMKy (6). YoapHbIn
nnyHxep (1) 6riokMpyeTcsi BO BTAHYTOM MOMOXEHUN,
yoapHas npyxvHa HaxoauTCs He nog HarpysKow.

Puc. 5.6  Bbrokuposka ydapHoz2o nnyHxepa (1)

5.2 BbiBoa AaHHbIX

[aHHble COXpaHATCA aBTOMaTUYECKN B YCTPONCTBE
nHamkauum (makc. 500 cepwuii namepexmn gna 10 npo-
ueccoB namepenuin). MNpu NnepenorHeHnM NamAaT HOBblE
JaHHble 3aMeHSII0T CTapble.

5.2.1 TMepepaya namaTn

* [logknoynTe yCTPOMUCTBO MHAMKaumn K MK ¢ nomoLubto
kabens nepegayn gaHHbIx (3aka3 Ne 330 00 456).

14 [Npouecc namepennsa

[laHHbIe 13 NaMsTU MOXHO nepegaeaTb U nerko obpaba-
TbiBaTb, NCNONb3ys Bepcuio 4.0 ¢ MOMOLLLIO NPOrpaMmbl
ProVista, Bepcua 2.0 (koMnakT-aAMCK NOCTaBNsAeTcs 4omnos-
HuTenbHo, No3. Ne 390 00 120). MNMogpobHbIE HCTPYKLNK
no ucnonb3osaHuto ProVista cogepxatbCa Ha KOMNaKT-
aucke, noctasngemom B komnnekte ¢ 0O ProVista.

Kpome ProVista gaHHble MOXHO npeobpa3oBaTb B dop-
mat Excel, ncnonesys NO HyperTerminal

@ Bonee nodpobHyto uHghopMayuto MOXHO Halmu
8 6pouwtope ,[Mlepedaya daHHbIX Ha K"

- ron
- Homep cepuin namepenun
r Mecsu r,El,eHb Yac r MuHyTbI
| | |
2001 7 16 30
123456 5 1 28 1.00 1.00 4
50 | | | | |
57 | |*HanpaBnenne | Kpusasi ot as  [ny6uHa NpoHuK-
Zg yaapa npeoGpasoBaHus HOBeHus kap6o-
54 Yaanexue BbIGPocoB Hu3auun ,d* (8 Mm)
52
51 MamepeHHble 3HayeHus R
53
52.6 49 57 27 46.1 Nmm2 |
| | | | |
I- RX I- R MuH. |-R Makc I—s |-fck I-E;u/leu_la namepeHus
* HanpasneHve ygapa: 1 2 3 4 5 or fck
- 2 1 N J

Puc. 5.7 [lepedaya OaHHbIx 8 popmam MS Excel
5.2.2 Ouuctka namaTm
OObeKTbl He MOTYT ObITb yAaneHbl MO OTAENbLHOCTU.
MosxHo ydanumb mornbKo 8ce KOMIOHEHMbI
namsamu. Nocne nodmeepxxdeHus amo ded-
cmeue HEBO3MOXHO OMMEHUMBb.
© 2013 Proceq SA



5.2.3 Namsatb gucnnes

OTobpaxxaeTca HoOMep cepun U3IMEPEHUN, HanpaBneHne
yAapa MonoTka Ans ucnoitaHunm 6eToHa n namepeH-
Hble 3HaYeHNa oTckoka R nocne ynaneHus BbIGPOCOB,
a Takke cpegHee 3Ha4YeHue oTckoka R unm BenuumHa
NPOYHOCTM BETOHA Ha cxaTue.

B Bepcun 4.0 otobpaxaloTcsi UISMEpPEHHbIE N pacCcUnTaH-
Hble 3Ha4YeHus1, a TaKkke BCe NapameTphbl.

Imas 938
HEST I-l:II.ISE 164
Fledi

FFIUEI.EB/utI.EEKd4
ig 4@ 58 45 42 48 32 4%

w=db. OR I&, BN
HlanIuliﬁJE* l-iS i

g BWN-—
- ==

Je

Select b
End bw HENU or EMD

Puc. 5.8 Tlpumep ,Mamamu ducrines”

1)0arta

2)ByKBEHHO-4NCNOBOW HOMEP

3)HanpasneHue yaapa, MeToq cpefHero yucna

4)Kpusas npeobpasoBaHus/dakTopbl/rnybuHa kapboHunsauum

5)OT1aenbHOe 3HaYeHne OTCKOKa npu yaape

6)CpenHue 3HaveHusa R un fc*)

7)MuH1ManbHoe/MakcmanbHoe 3HadeHne R, ctaHgapTHble

OTKIMOHEHUS

*) Mpn HeQencTBUTENLHOM CEPUM M3MEPEHMUI C MOMOLLILHO
mMetoga Mmeguanbl OTobpaxaertcs ,F>20%"
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5.2.4 BbiBoA Ha NpuUHTEpP

[na nepepayn gaHHbIX MCnonb3ynte kabenb Ans
npuHTEpa

[Mo3. Ne 330 00 460. NeyaTb BbINOMHAETCS Ha BCEX
UMEILLNXCA B Npodaxe NpuHTEpax C CEPUNHBIM NOPTOM.
[ocTynHbl cneayowme napaMmeTpbl neyaru:

[MpUHTEP NOAKIIOYEH K YCTPOMCTBY MHAMKALWK BO
BpeMs npouecca U3MepeHus (OHNanH-pexmm):

Mo 3aBepLUEeHUN CepUM M3MEPEHU (BbINONHEHUN
npegsapuTensHO 3a4aHHOro KonuyecTea yaapos) AaH-
Hble HanpaBnalTCH Ha NpuHTep. [ns BbiBoAa AaHHbIX
Ha nedyaTtb B noboe Bpems HaxmuTe kHomnky PRINT.
[MeyaTb C NOMOLLLIO NAMATH:

B nogmeHto ,[Mamsatb gucnnea“ MoxHo BblbpaTb HEOO-
XOAMMYIO CEPUIO U3MEPEHUIN C NOMOLLLbIO KHOMOK | 1.
[ns BbINONHEHUSA nevyaTn HeOBXOAMMO HaXaTb KHOMKY
PRINT.

FERRRRR R R AR R R
¥ DIGI-SCHMIDT 2000 *
*  ND-1-1055/082-0001 ¥

LR T I T e s

11.7.2001 9:30
#109397/Hordiz. /M1
£28/as1.05/atl.00,/d0

39 41 35 40 41 35 38 37

Mean: 39_2R
g: +f- 1.4
HinINax 37/41

41.1N/mm?

Puc. 5.9 [lpumep npomokona ne4amu

[Npouecc namepennsa 15



6 TexHn4yeckoe obcnyxmnBaHue n
npoBepkKa

6.1 OuyucTKa nocre ucnornb30BaHUA

BuumaHue!

He noepy»xatime monomok 0ns ucrnbimaHull
bemoHa e 800y. He o4uuwjalime Mornomok nod
rnpomoyHoU s8odou! He ucrnonb3yime abpa-
3usHbIe Mamepuaribl Unu pacmeopumernu Ors
oyucmku!

6.1.1

« lMpuBeaunTe yaapHbI NnyHxep B genctene (1), kak
nokasaHo Ha Puc. 5.2.

« MpoTpute yaapHbIn nnyHxep (1) u kopnyc (3) cyxow
YNCTON TKaHbIO.

MonoTok ans ucnbiTaHUN 6eToHa

6.1.2 YcTpOMCTBO MHAMKALUU

* [locne ncnonb3oBaHWs NPOTPUTE YCTPOMCTBO UHAMKA-
LUMKn 1 n3ameputenbHoe 0bopygoBaHNe YMCTON, CyxXon
TKaHb!O.

* QuucTtuTe rHesga BBOAA U pa3beMbl CyXON, YNCTOM
LLETKOWN.

6.2 [poBepka NpPoM3BOAUTENILHOCTU

6.2.1 MonoTtok ans ucnbiTaHUM 6eToHa

o BO3MOXHOCTW BbINOMNHANTE NpOBEPKK NMpon3soan-
TENbHOCTU Kaxabln pa3 nepen ncnonb3oBaHNEM YCTpOl‘/‘l-

16 TexHn4eckoe obcnyxuBaHue 1 Npoeepka

cTBa (He pexe, yeM yvepes kaxgple 1000 ygapos nnm
yepes 3 mecsua).

+ BeegnTte monotok ans

| ucnbiTanwit 6etoHa B
3KCNNyaTaumio, Kak ykasaHo B
nyHkTe "3anyck”.

* lNomecTuTe HakoBanbHO Ha
TBEpAyo, MaaKyo NOBEPXHOCTb
(Hanpumep, KaMeHHbIN non).

* OyncTUTE KOHTaKTHYIO
NOBEPXHOCTb HaKOBarbHU U

| ydapHbIR nnyHxep
* BbinonHute 10 yaapos

MOSIOTKOM 1 NpoBepLTe

pe3ynbTaTbl Ha COOTBETCTBME

3HaYeHusIM KannbpoBku,
yKa3aHHbIM Ha HaKoBarbHe.

Puc. 6.1  [lposepka npouseodumeribHOCMu Mosiomka Ons
ucrnbimaHul 6emoHa

f_-'—." Ecnu 3HayeHus1 He coomeemcmeyrom duara-
30Hy donyckos, yKka3aHHOMYy Ot Hako8aslbHU,
criedyldme OelicmausiM, OMUCaHHOM 8 MyHKmMe
~TeXHuU4yeckoe obcnyxueaHue®, .

6.2.2 YcTpOMCTBO MHAMKALUMN

* [lpoBepbTe BHELLIHIOW NMOBEPXHOCTb Kabens u pasb-
€MOB Ha Hanmuune NnoBpeXaeHWN.

* poBepbTe 3apsg 6atapen.

* Ecnu Ha ycTponcTee nHankKaumm nokasaHo, 4YTo 3apsia
OaTapeun xBaTuT Ha 4-6 YacoB, He06X0QUMO MOAroTo-
BUTb HOBble HGaTapen.
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6.3 XpaHeHue

Mepen nomelleHMeM MOMOTKa B YEXOM Ha XpaHeHune
BbINOMHUTE yAap Kak BO BpeMs UCTbITaHWMI U 3abrokn-
pynte nnyHxep (1) ¢ nomowbto kHonku (6). B uensax 6es-
OMacHOCTU 3aKNenTe KHOMKY KNEenKon NeHTON.

* XpaHuTe yCTPOWUCTBO W AOMONHUTENBHbBIE NPUHaANEX-
HOCTW B OPUrMHANbHOM Yexne B YNCTOWN, HEMbINbHON
KOMHarTe.

« Ecnu ycTponcTBO He UCMONb3yeTcs B Te4EeHMU Npoaon-
XWUTENbHOro BpeMeHu, yaanute barapew.

6.4 TexHuuyeckoe obcnyxuBaHue

PekomeHayeTcs ounwatb U NpoBeEPATb MOSTOTOK
Ha M3HOC MakCUMyM Mocrie 2 feT NCMOMNb30BaHWS.
BbinonHanTe AencTBmsa Kak onmcaHo HUMXKe.

= MoxxHo nepedamb MOMOMOK 8 UEHMP MEXHU-
4Yeckoao obcryusaHusi, 0006peHHbIl nocmas-
WUKoM, unu obenyxueaHue mMoxem 6bimb
8bIMOSIHEHO 0repamopoM 8 COOMeemcmauu co
credyrouumu onucaHusIMu.

O6bekThl B (CkobKax) nokasaHbl Ha Puc.. 6.2, ,MonoTok
Ans ncnbiTaHuin 6eToHa B NpoaonibHOM pa3pese”.

© 2013 Proceq SA

6.4.1 [demoHTax

BHumaHue!

He demoHnmupytime, He peaynupyldme u He
oyuwjatime rosi3yHOK U Hanpasnsowul WmokK
(4) (cm. Puc. 6.2), amo moxem ripueecmu K
U3BMEHEHUI0 MPEHUST Momn3yHKa.

[ns peaynuposku mpebyromces crieyuarnbHblie
UHCMPYMEeHMbI.

* [lomecTnTe MONOTOK ANSA ucnbiTaHni 6eToHa nepneH-
OVKYINAPHO NOBEPXHOCTW.

OnacHo!

Mpu cpabambigaHuu ydapHO20 MyHXepa
(1) eo3Hukaem omdaya. Bceada ydepiu-
ealime Moslomok 07151 ucnbimaHuli 6emoHa
deymsi pykamu! Bcea0a Hanpaesnstime yodap-
HbIU nyHxep (1) Kk meepdol nogepxHocmu!

 [pueguTe yoapHeii nnyHxep (1) B Aencrame,
HanpaBnas MOMNOTOK AN UCMbITaHWM 6eToHa K UCMbl-
TyeMomn NOBEPXHOCTU, NOKa kHorka (6) He ByaeT Bbiny-
LeHa.

* OTBMHTUTE HAKOHEYHWK (9) 1 yganute KonbLo, COCTOS-
Lwee n3 apyx vacten (10).

* OTBMHTUTE 3a4HWI 3aLUUTHBLIN cnow (11) n cHUMUTE
NPYXuHy cxatus (12).

* Haxmute cobauky (13) 1 nssnekute cuctemy ns Kopmny-
ca, NOTAHYB B BEPTUKANbHOM nornoxexum (3).

TexHu4eckoe obcnyxuBaHme 1 Npoeepka 17



» Cnerka ygapbre ygapHbin nnyHxep (1) ¢ noMoLbto
rmpun monoTka (14), 4ytobbl BbIcBOGOAUTL YOapHbIN
nnyHxep (1) nsHanpaengawLWero WToka moroTka (7).
BbicBoOOXXgaeTcs cdomkempytowas npyxuHa (15) .

* BbITAHMTE rvpto MmonoTka (14) u3 HanpaBnsiloLWEero
LUTOKa MOSOTKa BMECTe C yaapHOW Npy>XuHom (16) n
BTYNKon (17).

* YganuTte BonnovHoe konbuo (18) n3 HakoHeuvHuka (9).

6.4.2

» [NlomecTtuTe BCe getanu kpome Kopnyca (3), B KepoCuH
M OYUCTUTE UX LLIETKON.

* Vicnonb3ynTe Kpyrnyto LWeTKy (C MEeAHON LWEeTUHON) AN
TWaTenbHOW OYUCTKU OTBEPCTUI YOAPHOro niyHxepa
(1) v rmpu monotka(14).

* [oxautechb, Korga XuakocTb CTedeT ¢ AeTanen, 3atem
NPOTPUTE UX CYXOW, YNCTON TKaHbIO.

* Mcnonb3ynTe cyxyto, YACTYO TKaHb ANs OMUCTKN BHY-
TPEHHEN 1 BHELUHEN NOBEePXHOCTM kopnyca (3).

Ouuncrka

6.4.3 Co6opka

* Mepen c6opkoO HaNpaBnAKLLEro WToka MonoTka (7)
CMaXKbTe ero MacrioM HU3KOW BA3KOCTU (AOCTaTOYHO
O HOW Mnu ABYX Kanenb; BA3KOCTb ISO 22, Hanpumep,
macro Shell Tellus 22).

» BcTaBbTe BovnoyHoe Konbuo (18) B HakoHeYHuK (9).

* HaHecuTe Ha ronoBky BuHTa (20) HebonbLLOe kKonm4e-
CTBO CMa3KH.

18 TexHn4eckoe obcnyxuBaHue 1 Npoeepka

* BBeguTe HanpasnsawLWmi WITOK MonoTka (7) B
rmpto (14).
* BcraBbTe dukcupytoLyto npyxuHy (15) B otBepctme
yaapHoro nnykxepa (1).
+ Beegute Hanpaenswowmi WToK (7) B 0OTBEPCTUE yaap-
Horo nnyHxepa (1) 1 NPOTONKHUTE ero Ao ynopa.
f? Mo u 80 8pemsi ycmaHO8KU cucmembi 8 KOpryc
= (3) y6edumecb, ymo a2upsi moriomka (14) He
yoepxxugaemcsi cobadykol (13).
KpamkospemeHHO Haxmume Ha cobauky (13).

» BcraBbre cuctemy B kopnyc (3).

* YcTtaHoBUTE NPYXuUHY cxatus (12) n 3akpenute 3agHuin
3aWwuTHbIM cnon (11) BuHTamm Ha kopnyce (3).

» BcraBbre konbuo u3 gByx Yacten (10) B na3 BTYIKM
(17) v NpuKkpenuTe BUHTaMM K HAKOHEYHUKY (9).

* BbinonHuTe NpoBepKy Npon3BOANTENBHOCTY.

ﬁ? Ecnu camocmosimeribHO 8bINONIHEHHOE MEXHU-
yeckoe obcryxueaHue He npueersio K Hadrexa-
wemy yHKUUOHUPO8aHUO ycmpoulcmea unu
ecsnu He ydaemcs rnosy4ume 3HavYeHuUl Kasu-
6poeKu, yKa3aHHbIX Ha HaKogaslbHe, Omnpashb-
me ycmpolcmeo Ha PeMOHM.
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6.4.4 MonoTok ansa ucnbiTaHmn 6eToHa,
mogenb ND/LD

Puc. 6.2

Monomok ons ucribi-
maHuti bemoHa 8
rpodoribHOM paspese

© 2013 Proceq SA
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Ykas3arensb:

YaapHbI NiyHxXep

UcnbiTyemas noBepxHOCTb

Kopnyc, B cbope

lMon3yHOK ¢ HaMpaBnALLWMM LLITOKOM
He vcnonbayetcs

KHonka, B cbope

Hanpasnsowmin LUTOK MOroTKa
Hanpasnatowmin gnek

HakoHeuHuk

KonbLo 13 gByx Yacten

3agHuin 3alWnTHbIA Cron

MpyxunHa cxatms

Cobauka

lmpsa 6onka: 14.1 mogenb ND, 14.2 mogens LD
dukcupyrowas npyxumHa

YaapHasa npyxuHa

Hanpaensiowas BTynka

BonnoyHas wanba

Pe3nctnBHbIN 3r1EMEHT C rHe3AoM BBOJA
3allenkmBaloLWmMin BUHT

KoHTpravika

Wtndt

MpyxunHa cobadkm

TexHnyeckoe OGCJ'Iy)KVIBaHVIe 1 npoBepka
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7 [daHHbIe Copepxumoe ynakoBku Mogens ND Mogens LD

Mo3nuusa Ne 340 00 202 340 00 211
71 Tun noctaBKU MonoTok Anst ucnblTaHwi 6etoHa  © °

YCTPONCTBO MHAMKaUMN ® )

PemeHb ansa nepeHocku o ®

Kabenb monoTka ans ncnbitTaHun

OeToHa

Kabenb ans nepegayn ) )

LLnndoBanbHbIN KaMeHb

3alwmTHaga BTynka ang

YCTPOWCTBA MHAMKALMM ° )

PykoBogcTBO No aKcnsyataumm (] (]

CepTtudukart kannbpoBku ° )

Keric ansa nepeHocku () [ )

325 x 295 x 105 mm

O6wunn Bec 3 kr 3 kr

Modens ND / LD
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7.2 TMpuHagnexHocTu / 3anacHble YacTu

HasHaueHue Mo3nuuna Ne
3awuTtHasa BTynka ans yctponcrea nHgnkaummn 330 00 470
Kabenb ansa nepegayn, 9/9-nosnumoHHbin - 330 00 456
Kabenb ansa npuHtepa, 9/9+25-n03MUNOHHbIN

ANSA NpUHTEpPa ¢ CEPUNHBIM NOPTOM 330 00 460
Kabenb ans monoTtka ansa ucnbitaduii 6etona 380 02 510

LUnudoBanbHbIN KaMeHb 310 99 037
Kelic ana nepeHocku 340 00 281
HakoBanbHsa Euro 310 09 000

7.3 TexHn4yeckme gaHHbIe

7.3.1  YcTpOMCTBO MHAMKALUMN

[vnanasoH namepeHuin ot 10 go 70 H/MM2 npoYHOCTM

feToHa Ha cxaTtue

- OHeproHesaBucumas namaTb Ha makcmy 500 cepuin
namepeHnin n3 10 namepeHunin kaxagas

- 'padmuecknin XKK-akpaH ¢ paspeluatoLieri cnocobHo-
cTbio 128 x 128 nukcenos

- WNHtepdenc RS232

- WcTouHuk nutanus - 6 6atapen, 1,5 B, KOHCTpyKums
LR6 obecneunBaeT BpeMsi akcnnyataumm npmuonuan-
TenbHo 60 yacos

- Jonyctumble ycnosus okpyxatoLlen cpegbl -10 °C -
+60 °C

7.3.2 MonoTok ansi ucnbiTaHMM 6eToHa

Mogenb ND Mogenb LD
2,207 Hwm 0,735 Hm
OT1 10 go 70 H/mml

YoapHas aHeprus:
[unanasoH namepeHui
(MpoyHOCTb Ha cxartume)

© 2013 Proceq SA

8 MpunoxeHune

8.1 OTKNOHEeHNsA cTaHOapPTHOW KPUBOU
npeo6pasoBaHusi PROCEQ

Kpusble npeobpasosanus (Puc. 8.1 n Puc. 8.2) ansa
MOIOTKa AN ucnblTaHuii 6eToHa co3gaHbl Ha OCHOBE
n3mMepeHnin, NpoBedeHHbIX Ha HECKOMbKNX Kybax
o6pasuos.

3HaueHune otckoka R kyba obpasua namepsanocb

C UCNOMNb30BaHMEM MOMNOTKa AN UcnbiTaHmn 6eToHa.
[MpoyHOCTL Ha cxaTne paccynTbiBanacb C NOMOLLbIO
MaLLMHbI NS n3MepeHus faBneHus. B kaxxgom mcnbita-
HUK BbINO BbINOMHEHO HEe MeHee 10 yaapoB MOMOTKOM Mo
KaXxgon CTopoHe Kyba, 3aKkpenneHHOro npeccom.

Matepuan kyba obpasua:

Bce kybbl 6bInn M3roToBneHbl U3 6eToHa, COCToALLErO

N3 MENKOoro rpaBus (MakCcMMarbHbI pasmep 4Yactuy,

@ 32 mm) 1 uemeHTa Tuna Portland.

AMnupunyeckue 3HaYeHus:

KpuBasi npeobpasoBaHnsa NpakTU4eCcKu He 3aBUCUT OT:

- CopepxaHusa uemeHTa B 6eToHe

- papgaumm yactuy,

- Onametpa camom 60nbLION YaCcTULbl CMECU MENKOro
rpaBusi NpU YCNoBUW, YTO MakCUMarnbHbIN gUaMeTp
Yactuupsl < 32 mm

- CooTHoLeHWs Boabl/LleMeHTa

MpunoxeHune 21



8.2 CraHpapTHble KpuBble
npeobpa3oBaHuA

CTtaHgapTHas KpuBas npeobpa3oBaHuUsA OnNs MOMOTKa
ucnbiTaHun 6eToHa mogenu ND

R CpeaHee 3HaueHve 6bINo UCNPaBMNeHo OTHOCUTENbHO
HanpaBsneHust ygapa

—_ +7.0

€ 60
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o —
g 2
5 5
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E @2
£

Z. 20 +5.5 o
; //

>

D

L 10 % +4.0

20 25 30 35 40 45 50 55

Rebound value R

Puc. 8.1 Modenb ND: Kpueasi npeobpa3osaHusi co30aHa Ha
0CHOBe CpedHea0 3HaYeHUs NPOYHOCMU Ha Cxxamue
yunuHopa U 3HadeHusi omckoka R

fckyun M: CpeaHee 3HaveHue NMPOYHOCTY Ha cxaTtue
uunmHapa (BO3MOXHOE 3Ha4YeHue)

22 MpunoxeHune

CraHpapTHas KpuBasi npeobpa3oBaHuA ANA MONOTKa
ucnbiTaHUM 6eToHa moaenu LD

R CpeaHee 3HaueHue 6bIno NCNpPaBneHo OTHOCUTENbHO
HanpaBsreHuns ygapa
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Rebound value R

Puc. 8.2 Modenb LD: Kpusasi npeobpasosaHusi co3daHa Ha
0OCHOBe CpedHea0 3HaYeHUs NMPOYHOCMU Ha cxxamue
yunuHopa u 3Ha4eHusi omckoka R

OrpaHuyeHus pacnpeaeneHus

fckyn: Mpwn ycTaHOBKE MaKCUMAasnbHOTO U MUHU-
ManbHOro 3Ha4yeHus yunTbiBaeTcs 80 % Bcex
pe3ynbTaToB UCTbITaHWIA.
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8.3 Co3paHue HOBOM KpuBOM

npeobpa3oBaHuA

npaKTW-IeCKMVI OonbIT NOKa3ar, YTO OTKIOHEeHNA OT HOp-
MarbHON Kpl/lBOl71 npeo6pasoBaHMﬂ BO3HUKAKOT Nnpu cne-
ayruwnx obcrosTenscTBax:

OBbEKTbI M3 MCKYCCTBEHHOMO KaMHSA C HETUMUYHOW
CTPYKTYpOM 1 ManbiMu pasmepamu. PekomeHngyertcsa
BbINOMHATL OTAENMbHbIE CEPUN UCMbITAHWUIA AN KaXKao-
ro TMna NpoayKLmm , 4Tobbl onpeaenuTb OTHOLLEHME
Mexay 3HadyeHnem oTckoka R v conpoTtusneHvem fas-
NEHNIO.

3HayeHne NPOYHOCTM 3anonHUTENS, N3rOTOBIEHHOMO U3
HW3KOMPOYHOro, NIErKOro UMM Nerko packanbiBaloLwerocs
KaMH$1 (Hanpumep, Nem3a, KUPMUYHbIA NTOM, FTHENC),
HWXe, YeM MOKa3aHO Ha KpunBoW npeobpasoBaHuS.
Mpo4HOCTL Ha CxaTue rpaBus ¢ NpeobnagaHvem rnaa-
KMX, LWNMdOBaHHBLIXNOBEPXHOCTEN U cchepuryeckom
OpPMbIHKE 3HAYEHUIA, YCTAHOBIEHHbIX NPU n3mMepe-
HUW OTCKOKa.

MpoyHbINA, cyxon BETOH (Hanpumep, C HU3KUM coaepxa-
HUeM necka), He nepepaboTaHHbIN COOTBETCTBYIOLLNM
obpasom, MOXET coepkaTb CKOMMEHNs rpaBus, Hesa-
METHbIE Ha MOBEPXHOCTU. DTO MOXET NOBNUATL Ha
NPOYHOCTb GETOHA, HO HMKAaK HE CKaXkeTCHa Ha 3HaYeHu-
Aax oTckoka R.

Mpu yoape MoONoTKOM Ans UCMbITaHWA 6eToHa o
HeOaBHO UCMNONb30BaHHbLIN, HEBbIAEPKAHHbLIN GETOH
unu 6eToH, 3aTBepaeBLUMIA NO4 BOOON, NoNnyyaeTcs
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HecooTBeTCTBYylOLee 3HayeHne otckoka R. MNepeq
ncnbiTaHmeM 6eToH HeO6XOAMMO BbICYLLMNTD.

- OueHb BbICOKME 3HAYEHUSA MPOYHOCTU Ha CxKaTue
(> 70 H/mml) pocTuratotes nytem gobaBneHms namernb-
YEHHOW 30Mbl UK guokcmaa kpemumsi. OgHako ¢ NoMo-
LLIbIO MOMOTKA AN UCNbITaHWIA 6eToHa 3TN 3HaYeHNns
NMPOYHOCTN TOYHO OLEHUTb HEBO3MOXHO.

OTHoOLEeHNEe Mexay 3Ha4YeHneM OTckoka R 1 npodHocTu
Ha cxaTue fck 6eToHa onpeaensieTcs ¢ NOMOoLLbO 06pas-
LoB onpefeneHHoro Tuna 6etoHa. BeinonHante cneayto-
e OencTBus:
* VcnonbayiTe obpasubl B COOTBETCTBMM C NpaBuiiaMMu,
OENCTBYIOLLMMUN B COOTBETCTBYHOLLIEN CTPaHe.
* B MawwvHe ons namepeHnst AaeneHus NpMMEHUTE Ha
obpasey cuny 40 kH BepTUKanbHO HanpaBreHuio,
B KOTOPOM 6€TOH 6bIn CrunT.
» 3areM n3mepsTe TBEPAOCTb, UCMONb3Ysi KaK MOXHO
6onblue yaapoB Mo cTopoHam obpasLa.
EanHCTBEHHBIM CNOCOBOM NOMNyyYeHMs HEOOXoaNMbIX
pe3ynbTaToB SBNSETCA U3MEpPEHNe 3HaYeHui oTckoka R
N NPOYHOCTU Ha CXKaThe HECKOIbKMX 06pasLoB.

@ bemoH - oyeHb HeOOHOPOOHbILU Mamepuarl.
lpu usmepeHuUU 06pasyos, 835iMbix U3 0OHOU
napmuu 6emoHa u xpaHsWuxcsi smecme,
pesynbmamsi Mogym omnu4dambcsi Ha £ 15%
Mpu ucnbiMmaHusix 8 MawuHe 0151 U3MepeHUs!
daeeHusl.
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* Bosbmute cpegHee 3HayeHue R,

* Onpegenute NpoYHOCTL OeTOHa Ha cxaTue,
NpUNoXuB Ha obpasew, Cuny C NOMOLLLI0 MaLUWHbI AS
n3MepeHus gaBnexHvs 4o Tex nop, noka obpasey He
crnomaeTtcd. 3atem onpegenvTte cpegHee 3HadeHue
fckm.

Mapa 3HaveHun R, / fckm npumensietcsa ans onpefe-

NEeHHOro AmanasoHa U3MepPEHHbIX 3Ha4yeHun oTckoka R.

Heobxogmmo npoBecTu ucnbiTaHMe 00pasLoB pasnuy-

HOro KayectBa u / unu Bo3pacta, 4YTobbl MOAroTOBUTL

HOBYIO KpMBYIO NpeobpasoBaHns Ans BCero gnanasoHa

3HayeHun otckoka oT R =20 go R = 55.

* Wcnonb3ysa napsl 3HaveHnn R,, / fckm, paccuntante
MaTemaTunyeckyto bopMy KpmBon npeobpasoBaHus,
T. €. onpeaenuTe napameTpsbl a, b n ¢ PyHKUMM X2
(Hanpumep, EXCEL dyHkunm RGP).

8.4 OnpepeneHue BPEMEHHOro
KoadhhuumeHTta

Bospact 6eToHa 1 rnybrHa kapboHM3aLumum MOXeT 3Ha4u-
TENbHO YBENUYUTL U3MeEpPAEMble 3HaYeHns oTckoka R.
CHavyana HeobxoaMMO Nony4YnTb TOYHbIE AaHHble adhdek-
TUBHOW NPOYHOCTM, ECNN YAANUTb NPOYHLIA KapOOHN3MPO-
BaHHbIN CNOW C MOBEPXHOCTN C MOMOLLLIO LWNMdOBaribHON
MaLUWHKM Ha nfowaan gunameTpom npumepHo 120 mm

N BbINOMHUTb M3MEPEHUS HA HEKAPOOHU3MPOBAHHOM
OeToHe.
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BpemeHHon KoadhpurUmMeHT, T.e. usMepeHne
YBENMUYMBLLNXCA

3Ha4YeHu OoTcKoKa R, MOXHO paccunTaTb C MOMOLLbIO
OOMOSNTHUTENBHBIX 3MEPEHU KapOOHN3MPOBAHHOM
MOBEPXHOCTM.

_ RM kapO.

KoadhduuuneHt
RM HK. — Zf

_ RM kapO.
Bpemenn Z; T

RM H.K.

fe Kap6. CpenHee 3HayeHWe oTckoka R npu nsmepeHum
Ha kapGOHN3MPOBaHHOW NOBEPXHOCTM GETOHA

Ruuk: CpenHee sHayeHue otckoka R npv nsmepeHun
Ha HekapbOHM3NPOBaHHOW NOBEPXHOCTH
beToHa
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