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Cnnas NIMONIC® 90

W-Nr. 2.4969/2.4632

CnnaB HUKENb-XPOM-KOOanbT, yNPOYHEHHbIN
OUCNepPCHbIMK YacTuuamm, obrnagaeT BbICOKUMM
nokasaTtensiMm AnuTernbHOW NPOYHOCTM U COMpPO-
TUBINEHUSI NON3YYECTV Npu TemnepaTtypax npubnu-
3ntenbHo 0o 920°C. Y cnnaBa Takxke xopoLllas
YCTOMYMBOCTb K BbICOKOTEMMEPATYPHOWN KOPPO-
31K 1 okucneHuto. Mcnonb3dyeTtcs Ang nonaTok 1
[OWUCKOB rasoBbiX TYPOVH, UHCTPYMEHTOB ropsiven
06paboTKn, NPYXUH.

A precipitation-hardenable nickel-chromium-
cobalt alloy having high stress-rupture strength
and creep resistance at temperatures to about
1700°F (920°C). The alloy also has good resis-
tance to high-temperature corrosion and oxida-
tion. Used for blades and discs in gas turbines,
hot-working tools, and springs.

dopmbl NPOAYKTOB
Product Forms

JlveT, wrpwnc, nnuTa, NpyToK, noroca, koBaHas
3aroToBKa, NPOBOMOKA, 3KCTPYAMPOBaHHAsi 3aroToBka

Sheet, Strip, Plate, Round Bar, Flat Bar, Forging Stock,
Wire, Extruded Section

OCHOBHble UNS NO07090 AECMA Pr EN 2295 - 2299, UNS N07090 AECMA Pr EN 2295 - 2299,
cneumdukaumm BS HR2, HR202, HR402, 2400, 2401, 2412, 2669, | BS HR2, HR202, HR402, 2400, 2401, 2412, 2669,
HR501 - HR503 2670 HR501 - HR503 2670
Major W-Nr.: 2.4632 W-Nr.: 2.4632
Specifications SAE AMS 5829 SAE AMS 5829
XUMUYECKIi paHUYHbIe 3HaYeHUs: Limiting:
cocTaB, % Ni......... OcraTok C... max. 0.13 B.... max. 0.02 Ni.... Remainder C ... max. 0.13 B.... max. 0.02
Cr...18.0-21.0 Si.... max. 1.00 S... max. 0.015 | Cr...18.0-21.0 Si..... max. 1.00 S.... max. 0.015
Chemical Co ...15.0-21.0 Cu ... max. 0.20 Zr..... max. 0.15 | Co ...15.0-21.0 Cu ... max. 0.20 Zr..... max. 0.15
c ition % Ti..o.. 2.0-3.0 Fe.... max. 1.50 T 20-3.0 Fe.... max. 1.50
omposition, 7% Al... 1.0-2.0 Mn ... max. 1.00 Al.... 1.0-20  Mn... max. 1.00
dunsundeckme MnoTHocTb, IB/IN® Lo 0.296 | Density, ID/IN3 e 0.296
KOHCTaHTbI g/Cm3 ...................................... 8.18 g/Cm3 ..................................... 8.18
1 TepMmnyeckmne MHTepBan nnasnenns, °F ........iiiiieninnn. 2390 - 2500 | Melting Range, OF e 2390 — 2500
cBoVicTBa °C A ... 1310 - 1370 PC e 1310 - 1370
YpaenbHas TennoemMkocTb, Btu/lbe°F...............ccoceiennnns 0.107 | Specific Heat, Btu/lbe°F ..oeeeiieeeeeee
J/kge°C JIkg*°C oo
Physical Constants | MposogumocTs NP 15.9KA/M ..o, 1.0706 | Permeability at 200 Oersted (15.9 kA/m)
and Thgrmal KoachdhnmMeHT pacTskeHns, Coefficient of Expansion,
Properties 68 — 212°F 10 in/in*°F 68 - 212°F 10 in/in*°F ............. 71
20 — 100°C pm/me°C ... 20 - 100°C ym/me°C .... 12.7
TennonpoBogHOCTb,  Btu ¢ in/ft?he°F ............. Thermal Conductivity, Btu  in/ft2she°F ......... 79.7
WIMe°C oo WIMe°C oo 11.5
OneKTpoconpoTUBIEHNe Electrical Resistivity,
ohmecirc mil/ft ... 710 ohmecirc mil/ft ... 710
HOhMem ..o 1.18 HOhMeM ..o, 1.18
MexaHun4yeckue (AncnepcroHHO-TBepAetoLW i) (Precipitation Hardened)
CBOWCTBA

Typical Mechanical
Properties
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Cnnas NIMONIC® 90 W-Nr. 2.4969/2.4632

MpoBonoka, XxonoAHOTAHYTasA, OTNYCK NPYXMWHbI, B 6yxTe  LUTpunc, XonogHoKaTaHHbIN, OTMYCK NPYXUHBbI, B ByxTe

Wire, cold drawn, spring hard, coil Strip, cold rolled, spring hard, coil

kg/km kg/m
(] 0.50 mm 1.61 0.2x100 mm 0.16
1] 0.60 mm 2.31 0.3 x 100 mm 0.25
] 0.70 mm 3.15 0.5x 100 mm 0.41
%) 0.80 mm 411 0.8 x 100 mm 0.65
J 0.90 mm 5.20 1.0 x 100 mm 0.82
] 1.00 mm 6.42 1.2 x 100 mm 0.98
] 1.20 mm 9.25 1.5x 100 mm 1.23
] 1.25 mm 10.04 1.8 x 38 mm 0.56
] 1.30 mm 10.86 2.0 x 100 mm 1.64
(%) 1.40 mm 12.59
% 1.50 mm 14.46 LLUTpunc, xonogHOKaTaHHbIN, MArKO OTOMOKEHHbIM,
%] 1.60 mm 16.45 B OyxTe
g 1.80 mm 20.82 Strip, cold rolled, soft annealed, coil
] 2.00 mm 25.70 kg/m
(%) 2.25 mm 32.52 2.5x 100 mm 2.05
a 2.50 mm 40.15 3.0 x 100 mm 2.45
] 3.00 mm 57.82
J 3.50 mm 78.70
@ 4.00 mm 102.79 LLitpunc, xonoaHokaTaHHbIN, OTMYCK NPYXWHbI, B 6yxTe
%) 4.50 mm 130.10 strip, cold rolled, spring hard, strip
o 4.75 mm 144.95 kg/m
) 5.00 mm 160.61 1.8 x40 x 3000 mm 0.59
) 8.00 mm 411.17 3.0 x 100 x 3000 mm 2.45
%] 9.00 mm 520.39

JlncTt, xonogHOKaTaHHbINA, OTOXOKEHHbIN,
AeKanupoBaHHbIN

MpyToK, XONOAHOTSHYTLIN, Tepmuyecku obpaGotan-  Sheets, cold rolled, annealed, pickled
HbIW Ha TBepAbIA pacTBoOp, OTWNU(OBaHHbIN kg/Tfl/pce
Bars, cold drawn, solution annealed, ground 1.2 x 1000 x 2000 mm 19.63
kg/m 1.5 x 1000 x 2000 mm 25.54
%) 5.0 mm 0.16 2.0 x 1000 x 2000 mm 32.72
%] 10.2 mm 0.67 2.15 x 1000 x 2000 mm 35.17
%) 12.7 mm 1.04 2.25 x 1000 x 2000 mm 36.81
%] 16.2 mm 1.69 2.5 x 1000 x 2000 mm 40.90

MpyTOK, 3KCTPYANPOBaAHHbLIN, TEPMUYECKN OOpaboTaH-
HbI Ha TBepAbIN pacTBOp, OTWNMU(OBaAHHbLIN
Bars, extruded, solution annealed, ground

NucT/Mnuta ropsiyekaTaHHas, OTOMXOKeHHas,
06e3 oKanuHbI

Sheets/Plates, hot rolled, annealed, descaled
kg/m kg/Tfl/pce
J 20.2 mm 2.62 3.0 x 1000 x 2000 mm 49.08
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Yrepxnaro/Approved by:
I'enepansubiii qupektop YHAO “IKX3”/

PJSC “DKHZ” Director General
J.AJlunma / D.A. Lyppa

« {7 7L 2021

M3AI[AHI/IE / REQUIREMENTS SPECIFICATION

Ha npoexTupoBanue, noc?:y(y npyxuH CNC

For designing and delivery of CNC springs

1. Oo0mme hofosenns
JlaHHOE TexHHYecKoe 3ajagdie pazpaboTaHo s
nocTaBUIMKOB (Hasiee - [Iponasen) npyxua CNC
YAO «IKX3» (nanee — [lokynarenb) v SBISETCS
00513aTeBHBIM MPHJIOKEHHEM K KOHTPAKTY Ha
IIOCTaBKy 000pyAOBaHHUs

1. General
This requirements specification is developed for
CNC springs suppliers (hereafter referred as the
Seller) of PJSC "Dneprovsky Iron & Steel Integrated
Works" (hereinafter referred as the Customer) and is
obligatory annex to equipment supply contract.

1.1 Tpebyempbiii pe3yIbTaT NPOEKTA

— Obecneuenue 6e30macHO# pabOTEI
MeXaHH3Ma CMEHBI CTalepa3IHBOYHBIX
ctakaHoB (CNC) Ha NpoTSxKEHHH
pasnmuBku cepun 80 miasok (100 gacos).

1.1 Required project result:

— Provision of CNC safe operation during casting of
80 heats in sequence (100 hours).

HCXO,I[HI:IC AaHHbI€ IJIfl IPOCKTHPOBAHMS H
IMOCTABKH

Mecro ycranoBkH — otaencaae MHII3
KOHBepTopHoro nexa, MHJI3 Ne 1, 3.

B otnenenuu HenpephIBHOM pa3jiuBKH CTAIHA
KOHBEPTOPHOTI'O 11€Xa, MIMEIOIIETO J1Ba KOHBEPTOpa
eMKOCThIO 250 T, YCTaHOBJIEHHI J1BE
ceMupyubeBble coproBble MHJI3. Paznueka
cepHsMH 13 15 ni1aBok Mo TeXxHHYecKOH
cnenHpukannu Siemens VAL
ITpouzsomurensrocTs MHJI3 1.4 MiH.T/TO.
Kommnexe ob6opynoBanus npeaHasHaqdeH AJis
IIOJIy4€HUsl HEMPEPHIBHBIX 3arOTOBOK PazMepoM
nonepeunoro cederus 130x130mmMm, 150x150mm,
160x160MM, 200x200MM U3 CIOKOHHBIX
YIIEPOJHUCTBIX, HU3KOKPEMHHUCTHIX,
HHU3KOYTTIEPOAUCTHIX U JIETHPOBaHHBIX MAapOK
CTaJIH.

EmkocTs mpoMexyTodHoro koBma - 36 T.

Ha nawmme npoMkoBIa Ha Kbl pydeit
YCTaHABIIMBAETCS MEXaHU3M CMEHEI
CTallepa’IMBOYHBIX CTAKAHOB.

Cucrema 3apsiiIki IUIACTHH COCTOMT U3 4-X
TIPYKUH:

- U3HOC IIPY’KHUHBI IIPOBEPSAETCS HETPOXOTHBIM
KanuOpoM — ecl pyKHHA BMelnaeTcs B Kanuop,
oHa OpakyeTcs;

Basic data for designing and delivery

Location — BOF shop CCM division, CCM-1, 3.

There are two 7-strand CCM in BOF shop CCM
division, equipped with two 250t converters.
According to Siemens VAI technical specification,
casting is carried out in sequence of 15 heats.

CCM annual output is 1.4 Mt/a. Equipment complex
is designed for manufacturing of 130x130mm,
150x150mm, 160x160mm and 200x200mm CC-
billets out of killed carbon, low-silicon, low-carbon
and alloy steel grades.

Tundish capacity is 36t.
A mechanism for nozzles change is installed for each
strand on the tundish bottom.

Plates charging system consists of 4 springs:
— spring wear is checked using no-go gauge. If a
spring fits the gauge, it is rejected;
— since a spring can be bent, it can be rejected,
even if at least one of its sides fit the gauge;




- TaK KaK IPYXUHA MOXXeT OBITh H30THYTA, TO OHA
3a0paKOBEIBAETCS JAKE €CIH B Kanuop
BMEIIAaeTcs X0TS OBl 0Z[HA €€ CTOPOHA,;

- IIPH IIPOBEPKE CKATHA IPY)KAHBI IIPH JIIHHE
33MM ¢ TOMOLIBIO KOHTPOJILEHOIO pudopa
HArpysKa Jospkia ObITE paBHa e Gonpme
160axH, ecru narpysxa mensute 160axH
Opy:KKHHa Opakyercd.

Ha Texymyii MOMEHT HpH HCITONB30BaHHH
MerajutonpueMHxKoB lysar rocturnyra
cepuitanocTs 6onee 50 marok (72 yaca). Ilpu
5TOM, YUACTHIHCE CITydad [MPoXoJa MeTajla
MEY BEPXHHUM H CMCHHEIM CTaKaHOM —
JIO3aTOPOM H3-3a OCTIabIeHus HPYIKHH.

— when checking 33m spring compression using
monitoring instrument, load should be equal
160kN or higher; is the load is less than 160kN,
spring is rejected.

At present, using Puyang metal reservoirs, casting of
over 50 heats in sequence (72 hours) has been
achieved. At this, cases of metal passing through
upper and changeable metering nozzle due to spring
slackening become more often.

1.2 KnumaTindeckue ycaoBHA

- ADCOMIOTHAS MEHREMAJIEHAS TEMIIEpaTypa
Bo3AyXa cHapyxu: -30°C

- ABcomoTHA MaKCHMANTBHAs TEMIIEPATYPa
BO3yXa cHapyxxu: +40°C

- Atmocheproe gaenenne: ot 93,7 no 102 xlla
- Ocapxu (B rox): ot 328 o 525 MM

- Bnaxwmocts: ot 67 10 85%

- CelicMHyecKkye yClOBUS: He OIIacHO

1.2 Environmental conditions
- Absolute minimum ambient temperature outside
is -30°C;
- Absolute maximum ambient temperature outside is
+40°C;
- Atmospheric pressure is 93,7 up to 102 kPa;
- Precipitations (annual): from 328 to 525 mm;
- Humidity is from 67 up to 85%;
- Earthquake conditions: not dangerous.

1.3 Yenorun sxemnyataumn CNC
Temueparypa Oposm (CTeH) NPOMKOBIIA
HOpH KOTOPOH pasmuBKa npekpamaerca - 350°C
(3aMep NPOM3BOANTCS PYYHBIM MHPOMETPOM) HIIH
500°C — Temmeparypa H3MEpeHa  JOHHOH
TepMONapoil YCTAHOBNEHHOH B MeCTe NaJeHHI

CTPyH.

1.3 CNC operation conditions
Temperature of tundish casing (walls) at which
casting is stopped — 350°C (measured using manual
pyrometer) or 500°C — temperature measured using
bottom thermocouple installed at the point of stream
falling.

2. OcHoBHbIe TpeOOBAHHS K TIPYKHHE:
- NPYKHHBI JOJDKHELI OBITE B H3TOTOBIEHE] H3
KageCTBEHHOI'O MaTepHaa;
- TIPY’KUHBI JOJDKHEI OBITH paccUUTaHE! Ha
JNIHUTENEHYIO U Decniepeboitnyio pabory B
tedenun cepun 80 raeox (100 yacos) B
YCIIOBHAX yBeNH4YeHHEIX Temnepatyp 100 - 400°C;
- BHELITHHH BHJI TIPY)KHH JOJDKEH COOTBETCTROBATE
COBPEMEHHBLIM TPeOOBAHIIM TEXHHYESCKOH
ACTETHKH.

2. Main requirements for the spring

—  springs are to be made of quality material;

— springs should be designed for continuous and
uninterrupted operation during 80 heats in
sequence (100 hours) under high temperature
conditions (100 - 400°C);

— springs external appearance should meet up-to-
date requirements of technical aesthetics.

3. TpeboBannsa K TEXHHYECKOMY
npeanozxennto Ipoxaeua:
ITpomagell B TeXHUYECKOM IPEIUIOKECHAH 00sa3aH
IIPENOCTaBHUTE CACHYIONYIO HH(pOpMaLuio:
- TEXHHYECKYIO XapaKTEPHUCTHKY NMPYIKHHEL,
- MATCPHAT U3IOTOBJIEHHMS IPYKHHEI,
- FApaHTHHHEIH CPOK SKCITyaTallli IPYKHHEL.

3. Requirement for technical offer
of the Seller:
The Seller is to provide the following information in
his technical offer:
— spring technical characteristic;
~ material of spring manufacturing;
— spring warranty period.




4. TpeboBaHHA K KOMMEPYECKOMY
npennoxenuio Ilpoxasua:

[Iponager TOJKEH IIPEOCTABUTE CIEAYIONIYIO
HH(OPMAIIHIO B KOMMEPYECKOM IIPEI0KEHHH:
- O6BeM ITOCTaBOK U YCIYT B COOTBETCTBHE C
TEXHHYECKUM IPEI0KEHHEM.
- OcoObIe yCITOBHS KOHTPAKTA.
- YcI10BHSI OTUTATHI M TOCTABKH.
- llpyrue ycrmoBus peand3aiy KOHTPAKTA.

4. Requirements for commercial offer
of the Seller:
The Seller should provide the following information
in his commercial offer:
-scope of supply and services according to the
technical offer,
- special conditions of the contract,
- payment and delivery conditions,
- other conditions of contract execution.

5. Illpumeuanus u ocobble yCIOBHA:
ITpojasen He 1OJDKEH BKIIOYATH B 00BEM
| mocTaBOK cOOCTBEHHBIE IATEHTOBAHHEIE
pa3pabOTKH MM MATEHTHI TPETHHX JIHL, KOTOpPhIE
B JabHEHIIEM NIPUBEAYT K 00g3aTeIbCTBAM
IToxymarens B Buie NpHOOpETEHHs KaKuX JIHO0
PacXOHBIX MaTepHalioB (JeTaliei 1 y3JI0B U T.11.)
TOJIBKO HEIOCpeaAcTBeHHO y [IpoaaBua uim y
TPEThUX JIML, UMEIOIIUX NaTeHTHOE IIPaBO Ha
KOHKPETHBIH MaTepral HIH H3JIeNHe.

5. Remarks and special conditions

The Seller should not include into the scope of
supply his own patent ideas and patents of the third
parties, that can oblige the Customer in future to
purchase any consumables (parts, units, etc.) only
directly from the Seller or the third parties who have
the patent right for specific material or item.

A

JlupexTop 1o TEXHOJIOTHH B Ka4eCTBY /

Director for Technology and Quality

HavanpHUK TEXHOIOTHYECKOTO YIIp
Technological Board Chief

I'naBHBIH cTaNEITaBUIBIINK /
Chief steelmaking specialist

N.10. Cemuon /
1.Y. Semion

M.U. Kyuraup/
1. Kushnir

H. HenGaitno /

@ N.N. Nedbaylo
HavansHuK KOHBEpTOPHOTO I1exa / ;
BOF Shop Chief W

J.B. Ecexos /
D.V. Eskov




