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DESIGN  SPECIFICATION

" it HEshne
it DESIGN DATA STANDARD OF DESIH, FABRICATION AND INSPECTON
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i / 2, GB/T 150.1 150.4-2024 (EA5E)
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T 3, HG/T 20584-2020 (A AR EEHASE)
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CE LIFE OF THE CONTAINER DETERMINED BY THE UNIFORM TOTAL CORROSION OF THE METAL WALL BY THE LIMITED MEDIUM UNDER THE CONDITIONS OF NORMAL SMOOTH OPERATION AND NARMAL
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TMATERIAL REQUIREMENTS:

1).THE HEAT EXCHANGE TUBES MADE OF S$31703 SHALL BE COLD-DRAWN HIGH-PRECISION TUBES IN ACCORDANCE WITH GB/T 13296-2023, GRADE | TUBE BUNDLE,
AND SHALL COMPLY WITH NB/T 47019.1-2021 AND NB/T 47019.5-2021. SPLICING OF HEAT EXCHANGE TUBES IS NOT ALLOWED. THE OUTER DIAMETER TOLERANCE
OF THE TUBES SHALL BE +0.08mm, AND THE MINIMUM WALL THICKNESS TOLERANCE SHALL BE +15%S, 0. AFTER PASSING THE EDDY CURRENT TEST, EACH TUBE
SHALL BE SUBJECTED TO HYDRAULIC TESTING IN ACCORDANCE WITH GB/T 13296. THE BLIND ZONES OF NON-DESTRUCTIVE TESTING (INCLUDING HYDROSTATIC
TESTING BLIND ZONES) SHALL BE DEDUCTED FROM THE STEEL TUBES. THE CUT ENDS SHALL BE SMOOTH, FREE OF BURRS, AND WITHOUT CRACK DEFECTS.

2). THE Q345R STEEL PLATES USED IN THE EQUIPMENT SHALL COMPLY WITH GB/T 713.2-2023 AND SHALL BE SUPPLIED IN HOT-ROLLED CONDITION.

3). THE 20% STEEL TUBES USED IN THE EQUIPMENT SHALL COMPLY WITH GB/T 9948-2013. FOR 20# STEEL TUBES WITH AN OUTER DIAMETER NOT LESS THAN
T6MM AND A WALL THICKNESS NOT LESS THAN 6.5MM, LONGITUDINAL IMPACT TESTS SHALL BE CONDUCTED AT 0°C. THE AVERAGE IMPACT ENERGY OF THREE
STANDARD SPECIMENS SHALL NOT BE LESS THAN 40J, AND ONE SPECIMEN IS ALLOWED TO HAVE AN IMPACT ENERGY VALUE BELOW 40J BUT NOT LESS THAN
28). THE NEGATIVE TOLERANCE FOR THE THICKNESS OF SEAMLESS STEEL PIPE NOZZLES SHALL NOT EXCEED 10%S (WHERE S IS THE NOZZLE WALL THICKNESS).
L). THE 16MN FORGINGS USED IN THE EQUIPMENT SHALL COMPLY WITH NB/T 47008-2017 AND SHALL BE SUPPLIED IN NORMALIZED CONDITION. PRESSURE-BEARING
531703 FORGINGS SHALL PROVIDE GRAIN SIZE TEST RESULTS AND SHALL UNDERGO 100% PENETRANT TESTING ACCORDING TO NB/T 47013.5-2015, WITH GRADE |
ACCEPTANCE.

5). THE S31703 MATERIAL AND ITS WELDED JOINTS (INCLUDING WELDING PROCEDURE QUALIFICATION AND PRODUCTION WELDING TEST PIECES) FOR PRESSURE
COMPONENTS SHALL UNDERGO INTERGRANULAR CORROSION TESTING ACCORDING TO GB/T 4334-2020 METHOD B. THE AVERAGE CORROSION RATE SHALL NOT
EXCEED 1.6g/m2+h. SAMPLING AND BATCHING OF CORROSION TEST SPECIMENS SHALL BE CONDUCTED IN ACCORDANCE WITH ARTICLE 8 OF GB/T 21433-2008.

6). STAINLESS STEEL HEADS: THE HEADS SHALL ALSO COMPLY WITH THE REQUIREMENTS OF CLAUSE £.3.2.1B) OF GB/T 150.4-2024. THE MEASURED FERRITE
CONTENT SHALL NOT EXCEED 25%; OTHERWISE, PERFORMANCE RECOVERY HEAT TREATMENT SHALL BE PERFORMED. AFTER THE MATERIAL ARRIVES AT THE
FACTORY, THE MANUFACTURER SHALL RE-INSPECT EACH FORMED HEAD. FOR HEADS FORMED AFTER PLATE SPLICING, THE INSPECTION AREA SHALL INCLUDE THE
WELD SEAMS.

7).THE S31703 PLATE USED FOR THE CYLINDER AND HEAD OF TUBE SHOULD COMPLY WITH THE PROVISIONS OF GB/T24511-2017, BE SUPPLIED BY SOLID
SOLUTION, AND MEET THE RELEVANT PROVISIONS OF GB/TT713.7-2023.

2.MANUFACTURING AND FABRICATION:

1). THE SEALING SURFACE OF THE TUBE SHEET SHALL BE PERPENDICULAR TO THE SHELL AXIS, WITH A TOLERANCE OF MM

2). ALL INTERNAL AND EXTERNAL ATTACHMENTS SHALL BE CONTINUOUSLY WELDED TO THE EQUIPMENT. ALL PRESSURE-BEARING WELDED JOINTS ON THE
EQUIPMENT SHALL BE GROUND SMOOTH AND TRANSITIONED SMOOTHLY, WITHOUT SHARP CORNERS OR BURRS. FILLET WELDS SHALL HAVE A CONCAVE AND
SMOOTH TRANSITION.

3). THE CONNECTION BETWEEN THE HEAT EXCHANGE TUBES AND THE TUBE SHEET SHALL BE MADE BY STRENGTH WELDING (FILLER WIRE TIG WELDING) + TIGHT
EXPANSION (HYDRAULIC EXPANSION). BEFORE WELDING, WELDING PROCEDURE QUALIFICATION SHALL BE PERFORMED ACCORDING TO APPENDIX E OF NB/T
47014-2023. THE WELDING SHALL BE COMPLETED IN AT LEAST TWO STEPS. AFTER COMPLETING THE FIRST LAYER, A LEAK TEST SHALL BE CONDUCTED ON THE
WELDED JOINT USING 0.MPa COMPRESSED AIR ON THE SHELL SIDE. AFTER CONFIRMING NO LEAKS USING SOAP SOLUTION, THE SECOND LAYER SHALL BE WELDED.
EACH LAYER SHALL UNDERGO 100% PT TESTING AFTER WELDING, COMPLYING WITH GRADE | OF NB/T 47013.5-2015. THE TUBE-TO-TUBE SHEET WELDING SHALL
USE QUALIFIED FILLER WIRE TIG WELDING. AFTER WELDING, THE TUBE ENDS SHALL REMAIN INTACT. THE TUBE ENDS EXTENDING FROM THE TUBE SHEET SHALL BE
FLAT, AND THE WELDED JOINTS SHALL BE FREE OF LACK OF FUSION, INCOMPLETE PENETRATION, BURN-THROUGH, AND COLLAPSE DEFECTS. THE TUBE ENDS
SHALL BE COMPLETE,

&). THE AB TYPE WELD OF S31703 IN CONTACT WITH THE PROCESS MEDIUM SHOULD BE WELDED WITH ARGON ARC WELDING AS THE BASE/COVER AND
MAINTAINED IN THE WELDED STATE.

5). THE SURFACE OF THE TUBE SHEET CLADDING SHALL BE FLAT, WITH A FLATNESS TOLERANCE OF 1MM. STRESS RELIEF HEAT TREATMENT SHALL BE
PERFORMED AFTER THE TRANSITION LAYER CLADDING OF THE TUBE SHEET. THE BASE MATERIAL SURFACE OF THE TUBE SHEET TO BE CLAD AND THE CLAD
SURFACE AFTER MACHINING (BEFORE DRILLING) SHALL UNDERGO 100% PENETRANT TESTING LAYER BY LAYER ACCORDING TO NB/T 47013.5-2015, WITH AN
ACCEPTANCE LEVEL NOT LOWER THAN GRADE I.

6). ALL WELDED JOINTS IN THIS EQUIPMENT SHALL BE FULLY PENETRATED, AND THE WELDING MATERIALS SHALL COMPLY WITH NB/T 47018.2-2017.

7). THE TOLERANCE FOR ASSEMBLY DIMENSIONS OF THE TUBE BOX FLANGE, TUBE SHEET, AND EQUIPMENT FLANGE SHALL MEET THE REQUIREMENTS OF CLAUSE
8.12 OF GB/T 1512014

8). THE THREADS OF STUDS SHALL PREFERABLY BE PRODUCED BY ROLLING. ALL STUD THREADS SHALL BE INDIVIDUALLY SURFACE TESTED ACCORDING TO NB/T
47013.6-2015 AFTER MACHINING, AND NO CRACKS OR TRANSVERSE DEFECTS SHALL BE DISPLAYED.

3.NON-DESTRUCTIVE TESTING:

1). THE WELDED JOINT BETWEEN THE SHELL CYLINDER AND THE TUBE SHEET SHALL BE FULLY PENETRATED WITH ARGON ARC WELDING AS THE ROOT PASS. THE
WELD SURFACE SHALL UNDERGO 100% MAGNETIC PARTICLE TESTING ACCORDING TO NB/T 47013.4-2015, WITH MT-1 ACCEPTANCE.

2). THE WELDED JOINTS BETWEEN THE LIFTING LUGS AND THE CYLINDER, SHALL UNDERGO 100% PENETRANT TESTING ACCORDING TO NB/T 47013.5-2015, WITH
PT-1 ACCEPTANCE.

3). THE BUTT JOINTS OF NOZZLES AND FLANGES WITH DN < 250 SHALL UNDERGO 100% MAGNETIC PARTICLE (PENETRANT) TESTING ACCORDING TO NB/T 47013.4
(5)-2015, WITH AN ACCEPTANCE LEVEL NOT LOWER THAN GRADE I

4 PRESSURE TESTING:

1). AFTER THE EQUIPMENT IS MANUFACTURED, A HYDROSTATIC TEST SHALL BE CONDUCTED. THE CHLORIDE ION CONTENT IN THE WATER USED FOR THE
HYDROSTATIC TEST SHALL BE LESS THAN 25MG/L. AFTER THE TEST IS PASSED, THE WATER SHALL BE DRAINED AND DRIED IMMEDIATELY. AFTER PASSING THE
PRESSURE TEST, THE STAINLESS STEEL SURFACES IN CONTACT WITH THE MEDIUM SHALL BE ACID-WASHED AND PASSIVATED. THE PASSIVATION FILM FORMED
SHALL BE TESTED ACCORDING TO GB/T 25150-2010. AFTER PASSING THE TEST, THE ACID-WASHING MEDIUM SHALL BE THOROUGHLY CLEANED, AND NO RESIDUE
SHALL REMAIN.

5.0THERS:

1). THE NOZZLE ORIENTATION SHALL FOLLOW THE NOZZLE ORIENTATION DIAGRAM. ALL FLANGE BOLT HOLES SHALL BE EVENLY DISTRIBUTED ACROSS THE MAIN
AXIS OR VERTICAL LINE OF THE SHELL. THE SHELL SIDE NOZZLES SHALL BE FLUSH WITH THE INNER SURFACE OF THE EQUIPMENT.

2). THE LIFTING LUGS SHALL ONLY BE USED FOR LIFTING THE EMPTY WEIGHT OF THE TUBE BOX, AND BOTH LUGS MUST BE USED SIMULTANEQUSLY DURING
LIFTING. THEY SHALL NOT BE USED FOR LIFTING THE ENTIRE EQUIPMENT.

3). AFTER THE EQUIPMENT IS MANUFACTURED, THE EXTERNAL SURFACE OF THE EQUIPMENT (CARBON STEEL) SHALL BE PAINTED AS PER THE PROJECT'S UNIFIED
REQUIREMENTS.

NOTE:

1). MEDIUM COMPOSITION (WT?%): NEOPENTYL GLYCOL: 99.5, HYDROXYPIVALIC ACID NEOPENTYL GLYCOL ESTER: 0.2, ISOBUTYRATE: 0.3.

2). THE FOLLOWING NOZZLES REQUIRE HEAT TRACING, HEAT TRACING MEDIUM (0.4MPaG STEAM): OPERATING TEMPERATURE 151 T, OPERATING PRESSURE
L.O8kg/cm26, DESIGN TEMPERATURE 230 T, DESIGN PRESSURE 6.2kg/cm26/FV.WITH SPECIFICATIONS AS FOLLOWS: NOZZLE NO1 HEAT TRACING INLET IS 11, OUTLET
IS 01, HEAT TRACING NOZZLE SIZE IS DN15, AND NOZZLE SIZE IS $213X3.73; NOZZLE NO2 HEAT TRACINSIZE INLET IS 12, OUTLET IS 02, HEAT TRACING NOZZLE
SIZE IS DN15, AND NOZZLE SIZE IS ¢213X3.73.

TECHNICAL REQUIREMENT
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11 |{HROO:-00133-02] B | NOZZLE 8 9213x3.73 L=117 2 $317031 019 | 0.38 |NB/T 47010-2017
12 A | FLANGE #L 1/2"-CL150 WN.RF B=13.84] 4 $3170310 091 | 3.64 |ASME B165-2020
HROOH-00133-02] B | NOZZLE {8 $33.4x455 L=133 2 $3170310 043 | 0.86 |NB/T 47010-2017
Eg;HRum-OOBB-OZB NOZZLE 8 $60.3x5.54 L=163 2 $317030 128 | 2.55 |NB/T 47000-2017
A | FLANGE HESH-1"X2"-(L.300 WNRF SCHBOS | 2 S317031 272 | S.kb [ SHIT3L26-201
A | GRAPHITE GASKET | #k D25-300 2| S31703HAE | -- | -- [HG/T 206312009
V02 A | NUTS &% M6 16| 30CrMoA 0.0 | 0.64 |HG/T 206342009
A | FULL THREAD BOLTS | A#4%# M16x85 8 35CrMoA 0.09 | 0.72 [HG/T 206342009
D02 A | BLIND FLANGES | #2% 1"-CL300 BLRF 21 SO | 13 | 26 | ASME B165-102
A | LONG NECK RF FLANGE | #2 1"-CL.300 LWNRF B=27 H=202 | 2 $3170310 694 | 9.88 | ASME B165-2020
A | GRAPHITE GASKET | 4 D25-150 2| S30408+H#A% | - | - [HG/T 2063+2009
Vo1 A | NUTS g% ML 16| 30CrMoA 0.0 | 0.6 [HG/T 20634-2009
A | FULL THREAD BOLTS | A%484 M14x75 8 35CrMoA 0.09 | 0.2 [HG/T 20634-2009
D01 A | BLIND FLANGES | #2% 1-CL.150 BLRF 2 16MIl 08 | 16 [ASME B165-2020
A | LONG NECK RF FLANGE | 2 1"-CL150 LWNRF B=27 H=202 | 2 ToMnll 37 | Th | ASME B65-2020
Uo1 A | NOZZLE BE 660.3x5.54 L=139 2 20 105 | 21 |GB/T 9948-2013
uoz A | FLANGE #2 2'-(L150 WNRF S=554 | 2 1Ml 272 | S.LL | ASME B65-2020
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Irmuul DWG NO.  |lssu ENGLISH NAME CHINESE NAME & STANDARD NO aTy MATERIAL M REMARK
27 HRQO1-00133-02) B | TIE ROD $H#F 616 L=1740 5 $30408 27 | 135
26 A | NUT &% M6 1 A2-70 0.04 | 048 |GB/T 6170-2015
25 [HRO01-00133-02] B | TIE ROD A 816 L=1510 1 $30408 21
2 A | SPACER ZEE 025X2 L=224 2 $30408 03 | 172
23 A | SPACER ZEE 925X2 L=L5L4 5 $30408 05 | 25
22 A | SPACER ZE§ 025X2 L=514 1 $30408 06
2 A | SPACER REE 025X2 L=284 5 $30408 03 | 15
20 A | SADDLE B30k BILO0-F h=250 1 | Q345R/Q345R 156 | NB/T 470652018
19 A | EARTH PLATE FHK 50x10x10 2 $30408 0.44 | 0.88
18 A | SADDLE BALE BIL00-S h=250 1 | Q345R/Q345R 15.6 | NB/T 4708512018
17 |HRQ0-00133-02] B | JACKSCREW fitt M16x46 A 530408 012 | 048
16 A | INSULATION SUPPORTS | fREXA(ES1) 1 | @A# ASSEMBLY 26 |060-STD-EQ12.02
15 A | LIFTING LUG HE LP-1-05 A $30408 021 | 0.2 |HG/T 215742018
14 |HRQO1-00133-01] B | RIGHT TUBESHEET |A%H 645 1 | 16MIRES31703 | 262 | 262
13 A | TUBE BhE 625X2 L=2000 97 531703 23 | 223.1 | GB/T 1329-2023
12 {HROO1-00133-02) B | VAMEPLATE AND NAMEPLATE HOLDER| 4R K46k 1 |4@4% ASSEMBLY 5.05
11 [HRQO1-00133-02| B | BAFFLE PLATE | 43k 6=6 7 $30408 L4 | 308
10 A | SHEEL itk DNLOOXS L=1900 1 (345R 153 | 153 |GB/T 713.2-2023
9 A | BYPASS BAFFLE | $BHK 1486x40x6 L 530408 28 | 12
8 |HRQO1-00133-01 B | LEFT TUBESHEET | £#4 8=45 1 | 16MnIRES31703 | 262 | 262
1 A | GASKET #£ SWGL00-16 2| S31703+447% - | 6B/T 29463-2003
6 A | NUTS &% M20 80 |  30CrMoA 006 | 48 [NB/T 47027-2012
5 A | DOUBLE SCREW | &# M20X150-B 40| 35CrMoA 03 | 12 |NB/T 47021-2012
b A | CHANNEL FLANGE | %2-FM 400-16/44-105 80=8 | 2 5317031 365 | 69 |NB/T 47023-201]
3 HRO0-0083(2/2) B | NOZZLE COMPONENT % néifk 1 nak 18.7 | 374 |
2 A | SHEEL EAff DNLO0XS L=220 2 531703 18.7 37.4§ GB/T 24511-201]
1 A | ELLIPTICAL HEAD | #% EHAL00X8(6.9) 2 531703 132 | 264 [GB/T 25198-203
BloRS |k Ex4k Pk gl w4 |BELRT ] g
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This drawing is the property of CMC. It shall not be copied or distributed without prior approval fron (IMC. ABRRECIMCAE A, AROMCEN, FEXARRGEHREMHARA.
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1. EFRA6MNIARNB/T 47008-2017 (AERE RRAGALMRE ) B HE, RRARYE, DRAAE RUTAHFHEEN. EXRARK.

2. KERRERIRENR, RERERERIAE AREERNEETA, SARRNTIIER), AR MBAR, 5-BXMRE RANRNE REREKOnm, REEARRARUERIAT2nnE KUABRY RS ¥ES31T0IMER, EABERTATE FEEAAN Imm, REREKERS, RESREZE<Inm, WEERE 3.
3 BB ERERERA G, FITRELR MERERAMRA100%PTRN, FMAEARAERNAL SREANB/T L7013.5-20159 K1 A A%, RELRPAFRENEREE AT T RAR.

b ERREREERLEREAMREAAE, TERAI00%PTAN, #NB/T L7013.5-20150 K L A% AEBRERME, RUEAETLEASIESANIRA00%P TR ENB/T 47013 5-20150H 1 A4, AMTE(HAK)OREETER100%UTRIL ARGREENB/T 47013.3-2023% [4A#.
5. REAVEXRARAHG/T20584-202099 LABKHAR, B LHRABERAIERFLA, TLA, Eh1ME0Y,

6. EREATNSHAEE, AEEEAER0.25nm,

T REES ARATATLHETLBERN2S 2500 BTRMIHEZRS0%.

8. EAMFREEERENN, AZEFALN 0.08mm. ERENKTLERTS, ANAYRREAERERRENTA, 40, 40 W75 ARETIAYAKERECARARIAR S0l

9. ERARE>96 2% BAMRE RS Bmm, AF(<LoKARH) KRR ENL 05m,

10. EREERAPCREEPRARERATKAR LN 0 omm; HEREAATKAREER 1 Omm,

1N BRHAARTRGB/T 196-2003 (£HB4 AART) Mz, BHAZHGB/T 197-2018 ($&8Y A£) KHiR.

12, KB, WRATEAFARPTHERR AR GE, A% GB/T 1804-20008nihchiiz.

13 GRS A

1. SITTOIMMAABEEXGRBETLRRIECB/ TL334-2020 B HARRRMAR, FARMEEETAT160/m” - h, RiAfERHPARERGB/T21433-2008% 4R 117,

TECHNICAL REQUIREMENTS:

1.THE TUBE SHEET MATERIAL 16MNII SHALL BE MANUFACTURED, INSPECTED, AND ACCEPTED IN ACCORDANCE WITH NB/T 47008-2017 "CARBON AND ALLOY STEEL FORGINGS FOR PRESSURE EQUIPMENT", WITH GRADE Il ACCEPTANCE. THE FORGINGS SHALL NOT BE SPLICED OR WELDED AND
SHALL BE SUPPLIED IN NORMALIZED CONDITION.

2.THIS TUBE SHEET SHALL BE MANUFACTURED BY FORGING AND OVERLAY WELDING. THE OVERLAY WELDING METHOD SHALL USE STRIP OVERLAY WELDING (OR A WELDING METHOD WITH SUPERIOR PERFORMANCE; MANUAL WELDING MAY BE USED FOR SPECIAL STRUCTURES). THE OVERLAY
WELDING SHALL CONSIST OF AT LEAST TWO LAYERS, WITH THE FIRST LAYER AS THE TRANSITION LAYER AND THE REMAINING LAYERS AS THE CORROSION-RESISTANT LAYER. THE TOTAL THICKNESS OF THE OVERLAY WELDING SHALL BE 10MM. AFTER OVERLAY WELDING, THE CHEMICAL
COMPOSITION WITHIN 2MM BELOW THE SURFACE OF THE CORROSION-RESISTANT LAYER SHALL BE INSPECTED AND SHALL MEET THE REQUIREMENTS OF S31703. THE ENTIRE OVERLAY WELDING SURFACE SHALL BE FLAT, WITH A FLATNESS TOLERANCE OF IMM. THE THICKNESS OF THE OVERLAY
WELDING LAYER SHALL BE UNIFORM, WITH THE DIFFERENCE BETWEEN THE THICKEST AND THINNEST PARTS <1MM. THE THICKNESS OF THE TRANSITION LAYER SHALL BE 3MM.

3.BEFORE OVERLAY WELDING, IMPURITIES SUCH AS OIL, RUST, AND DIRT ON THE SURFACE TO BE WELDED SHALL BE REMOVED. THE SURFACE SHALL THEN UNDERGO 100% PT (PENETRANT TESTING) INSPECTION, AND NO DEFECTS SUCH AS CRACKS SHALL BE ALLOWED. THE RESULTS SHALL
COMPLY WITH GRADE I ACCEPTANCE AS PER NB/T 47013.5-2015. THE INTERPASS TEMPERATURE DURING OVERLAY WELDING SHALL BE STRICTLY CONTROLLED, AS DETERMINED BY THE WELDING PROCEDURE QUALIFICATION.

4 AFTER COMPLETING THE TRANSITION LAYER OVERLAY WELDING, STRESS RELIEF TREATMENT SHALL BE PERFORMED, FOLLOWED BY 100% PT INSPECTION, COMPLYING WITH GRADE | ACCEPTANCE AS PER NB/T 47013.5-2015. THE CORROSION-RESISTANT LAYER SHALL THEN BE OVERLAY
WELDED. AFTER COMPLETING THE CORROSION-RESISTANT LAYER OVERLAY WELDING AND MACHINING (BEFORE DRILLING), 100% PT INSPECTION SHALL BE CONDUCTED, COMPLYING WITH GRADE | ACCEPTANCE AS PER NB/T 47013.5-2015. AFTER MACHINING (BEFORE DRILLING), THE OVERLAY
WELDING SURFACE SHALL ALSO UNDERGO 100% UT (ULTRASONIC TESTING) INSPECTION, COMPLYING WITH GRADE | ACCEPTANCE AS PER NB/T £7013.3-2023.

5.0THER REQUIREMENTS FOR OVERLAY WELDING SHALL COMPLY WITH CLAUSE 9.4 OF HG/T 20584-2020. AFTER COMPLETING THE OVERLAY WELDING AND PASSING THE INSPECTION, THE TUBE SHEET SEALING SURFACE, JACKING SCREW HOLES, BOLT HOLES, AND NOZZLE HOLES SHALL BE
MACHINED.

6.THE SEALING SURFACE OF THE TUBE SHEET SHALL BE PERPENDICULAR TO THE AXIS, WITH A PERPENDICULARITY TOLERANCE OF 0.25MM.

TFOR THE TUBE HOLE DIAMETER, NO MORE THAN 4% OF THE TUBE HOLES ARE ALLOWED TO EXCEED THE UPPER DEVIATION OF $25.25+0.05°-0.05, BUT NOT EXCEEDING 50% OF THE CORRESPONDING UPPER DEVIATION.

8.THE TUBE HOLES SHALL BE STRICTLY PERPENDICULAR TO THE SEALING SURFACE OF THE TUBE SHEET, WITH A PERPENDICULARITY TOLERANCE OF 0.08MM. THE SURFACE OF THE TUBE HOLES SHALL BE CLEAN, FREE OF BURRS, IRON CHIPS, RUST SPOTS, OIL STAINS, OR OTHER DEFECTS THAT
MAY AFFECT THE QUALITY OF EXPANSION OR WELDING CONNECTIONS. THE HOLE SURFACE SHALL NOT HAVE LONGITUDINAL OR SPIRAL MARKS THAT MAY AFFECT THE QUALITY OF EXPANSION.

9.AFTER DRILLING, >96% OF THE LIGAMENT WIDTH MUST BE >5.84MM, WITH THE MINIMUM LIGAMENT WIDTH ALLOWED (FOR <4% OF THE LIGAMENTS) BEING 4.05MM. 11.THE BASIC DIMENSIONS OF THE THREADS SHALL COMPLY WITH GB/T 196-2003 "GENERAL PURPOSE METRIC SCREW THREADS - BASIC DIMENSIONS," AND THE " FBR 6-45 16MII#ES 31703 2% HROO100133-01 HRQO100133
10.THE DIAMETER OF THE BOLT HOLE CENTER CIRCLE ON THE TUBE SHEET AND THE CHORD LENGTH BETWEEN ADJACENT BOLT HOLES SHALL HAVE A TOLERANCE OF +0.6MM. THE CHORD LENGTH BETWEEN ANY TWO BOLT HOLES SHALL HAVE A TOLERANCE OF +1.0MM. THREAD TOLERANCES SHALL COMPLY WITH GB/T 197-2018 “GENERAL PURPOSE METRIC SCREW THREADS - TOLERANCES.” RIGHT TUBESHEET 16MIOVERLAY WELDINGS31703 '
11.THE BASIC DIMENSIONS OF THE THREADS SHALL COMPLY WITH GB/T 196-2003 "GENERAL PURPOSE METRIC SCREW THREADS—BASIC DIMENSIONS”, AND THE THREAD TOLERANCES SHALL COMPLY WITH GB/T 197-2018 “GENERAL PURPOSE METRIC SCREW THREADS—TOLERANCES". 12.UNLESS OTHERWISE SPECIFIED, THE LIMIT DEVIATIONS FOR LINEAR DIMENSIONS OF MACHINED AND NON-MACHINED SURFACES SHALL COMPLY WITH GRADE # 4 & i #8lko) i ik
12.UNLESS OTHERWISE SPECIFIED, THE DIMENSIONAL TOLERANCES FOR MACHINED AND NON-MACHINED SURFACES SHALL COMPLY WITH THE M-LEVEL AND C-LEVEL REQUIREMENTS OF GB/T 1804-2000, RESPECTIVELY. M AND GRADE C OF GB/T 1804-2000, RESPECTIVELY. ITEM NO. DESCRIPTION MATERIAL WEIGHT DWG. NO. ASSEMBLY DWG. NO.
13.AFTER MACHINING, THE SEALING SURFACE OF THE TUBE SHEET SHALL BE PROTECTED FROM DAMAGE. 13.AFTER COMPLETING THE MACHINING OF THE TUBE SHEET, THE SEALING SURFACE SHALL BE PROTECTED FROM DAMAGE. — + /= B ) —
14 THE $31703 MATERIAL AND ITS WELDED JOINTS (INCLUDING WELDING PROCEDURE QUALIFICATION) SHALL UNDERGO INTERGRANULAR CORROSION TESTING ACCORDING TO GB/T 4334-2020 METHOD B. THE AVERAGE CORROSION RATE SHALL NOT EXCEED 16G/M*«H. SAMPLING AND BATCHING OF 14.THE S31703 MATERIAL AND ITS WELDED JOINTS (INCLUDING WELDING PROCEDURE QUALIFICATION) SHALL UNDERGO INTERGRANULAR —@ ;LH /\]t @ %ﬂ]Kﬂﬁ%EﬁPEQ ﬂ
CORROSION TEST SPECIMENS SHALL BE CONDUCTED IN ACCORDANCE WITH ARTICLE 8 OF GB/T 21433-2008. CORROSION TESTING ACCORDING TO METHOD B OF GB/T 4334-2020. THE AVERAGE CORROSION RATE SHALL NOT EXCEED 16G/M*+H. T e Y i Kiealn JNGMEN HONGTU SPECIAL ARCRAFT MANUFACTURING €O, LTD.
THE SAMPLING AND BATCHING OF CORROSION TEST SPECIMENS SHALL COMPLY WITH THE PROVISIONS OF CLAUSE 8 OF GB/T 21433-2008. 'KE‘ N 7 ALTNO. Em% Tﬁi T i i
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I 1t i W NPOESHRIR
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§- 16Mn %S 31703 ; _
f LEZIEF 1rﬁUBEngSET 16Mn1||0VERLti\#ﬁwmmﬁsmos 1.2 HiRA01-00133-01 HRADT-00T33 ‘E‘E" j&i@# Gl Sﬁﬁgﬂ & M W% HRQ01-00133-01
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1. EHAHIOMAIEENB /T 47008-201T (ARG BREFRAAMRE ) R HE, ARARY, DRAAH, RUTLHIEEN, TXRAEEK.

2. KERRERIRENR, REAEKRRAR AREERORETS, SHAARTIIER), RREIARERR, S-EXTRE LANRNE, AERER0nm. $EFARBERGEAIN T 20mE BUNAREAS, RES1T0INER. EMEERAATE FAEAANImm. REREEARS, RESRAZE<Imm, HERREN3mM.
3. FhE, MERGRERTMG, FEAEAR, REREREARM100%P TR, TRAEABASHEAE SRIANB/T L70135-20150H 1 AA%. AR AFHERERE L AEBETTTRAR.

b ERREREET R R ARR AL, TEREI00%PTRIL NB/T 47013.5-20150K 1 44K REFRERREE. REERETLAMAIEEANIHM100%PTRIL #NB/T 47013.5-20150 8 1 R4%. UALE(AH ARERTRRA00%UTAN, ARHEENB/T 47013 3-20230 1444,
5. BEACEXENAAHG/T20584-202009 LATKAT. RETLHRARERATERTHE, LA, BAAME DA,

6. EREHTASHAEL, LEAEAER0 25mm.

1. SRELEE, ARATATLWHET LR 025 25:0%, BRAKEHHEEHS0%.

8. BANFREEEREAE, AZEEAZN 0.08mm. ERENRESHETS, TUAPAREACRERRENEA, 4R, B0 W75 ARAANADMIRRENI A GRRIRS Sl

9, ERAERE>96 % M AR>S 8L mm, AL % MR BRI R AL 05mm,

10. EHEREAPHER R SRERAT MR BN 0.6mm; HERBEATKAREER 1. 0mm.

1. BEIEARTHGB/T 196-2003 (484 ARRT) fifle, BHA£KGB/T 197-2018 (EEY 1#) Hille.

12. RARA. ARAIERFRBTRERR AR RE 2 GB/T 1804-2000mAAchAiz.

13, GBI AR LEA A,

1. SITTOMBAREEEX (GEBETERRIECB/ TL33L-2020FHBHARRMMAR, FARRRRAAAT160/m” b, BUHERABARARGCB/T21433-20084 40T 11,

TECHNICAL REQUIREMENTS:

1.THE TUBE SHEET MATERIAL 16MNII SHALL BE MANUFACTURED, INSPECTED, AND ACCEPTED IN ACCORDANCE WITH NB/T 47008-2017 "CARBON STEEL AND ALLOY STEEL FORGINGS FOR PRESSURE EQUIPMENT,” WITH GRADE IIl BEING ACCEPTABLE. THE MATERIAL SHALL BE SUPPLIED IN THE
NORMALIZED CONDITION.

2.THE TUBE SHEET SHALL BE MADE BY FORGING AND OVERLAY WELDING. THE OVERLAY WELDING METHOD SHALL USE STRIP OVERLAY WELDING (OR A SUPERIOR WELDING METHOD; MANUAL WELDING MAY BE USED FOR SPECIAL STRUCTURES). THE OVERLAY WELDING SHALL CONSIST OF AT
LEAST TWO LAYERS, WITH THE FIRST LAYER BEING A TRANSITION LAYER AND THE REMAINING LAYERS BEING CORROSION-RESISTANT LAYERS. THE TOTAL THICKNESS OF THE OVERLAY WELDING SHALL BE 10mm. AFTER OVERLAY WELDING, THE CHEMICAL COMPOSITION WITHIN 2mm DEPTH
BELOW THE SURFACE OF THE CORROSION-RESISTANT LAYER SHALL BE INSPECTED TO MEET THE REQUIREMENTS OF $31703. THE SURFACE OF THE ENTIRE OVERLAY WELDING LAYER SHALL BE FLAT, WITH A FLATNESS TOLERANCE OF 1MM. THE THICKNESS OF THE OVERLAY WELDING LAYER
SHALL BE UNIFORM, WITH THE DIFFERENCE BETWEEN THE THICKEST AND THINNEST PARTS BEING <imm. THE THICKNESS OF THE TRANSITION LAYER SHALL BE 3mm.

3.BEFORE OVERLAY WELDING, THE SURFACE TO BE WELDED SHALL BE CLEANED OF OIL, RUST, AND OTHER IMPURITIES. THE SURFACE SHALL THEN UNDERGO 100% PT (PENETRANT TESTING) INSPECTION, AND NO DEFECTS SUCH AS CRACKS SHALL BE ALLOWED. THE RESULTS SHALL COMPLY
WITH GRADE | OF NB/T 47013.5-2015. THE INTERPASS TEMPERATURE DURING OVERLAY WELDING SHALL BE STRICTLY CONTROLLED, AS DETERMINED BY THE WELDING PROCEDURE QUALIFICATION.

L. AFTER COMPLETING THE OVERLAY WELDING OF THE TRANSITION LAYER, STRESS RELIEF TREATMENT SHALL BE PERFORMED, FOLLOWED BY 100% PT (PENETRANT TESTING) INSPECTION, COMPLYING WITH GRADE | OF NB/T 47013.5-2015. SUBSEQUENTLY, THE CORROSION-RESISTANT LAYER
SHALL BE OVERLAY WELDED. AFTER COMPLETING THE OVERLAY WELDING OF THE CORROSION-RESISTANT LAYER AND MACHINING (BEFORE DRILLING), 100% PT INSPECTION SHALL BE PERFORMED, COMPLYING WITH GRADE | OF NB/T 47013.5-2015. AFTER MACHINING (BEFORE DRILLING), THE
OVERLAY WELDED SURFACE SHALL ALSO UNDERGO 100% UT (ULTRASONIC TESTING) INSPECTION, WITH THE ACCEPTANCE CRITERIA COMPLYING WITH GRADE | OF NB/T 47013.3-2023.

5.0THER REQUIREMENTS FOR OVERLAY WELDING SHALL ALSO COMPLY WITH THE PROVISIONS OF CLAUSE 9.4 OF HG/T 20584-2020. AFTER COMPLETING THE OVERLAY WELDING AND PASSING THE INSPECTION, THE SEALING SURFACE, JACKING SCREW HOLES, BOLT HOLES, AND TUBE HOLES OF
THE TUBE SHEET SHALL BE MACHINED.

6.THE SEALING SURFACE OF THE TUBE SHEET SHALL BE PERPENDICULAR TO THE AXIS, WITH A PERPENDICULARITY TOLERANCE OF 0.25mm.

7.THE DIAMETER OF THE TUBE HOLES ON THE TUBE SHEET SHALL ALLOW NO MORE THAN 4% OF THE TUBE HOLES TO EXCEED THE UPPER DEVIATION OF ©25.25+0.05-0.05, BUT NOT EXCEEDING 50% OF THE CORRESPONDING UPPER DEVIATION.

8.THE TUBE HOLES SHALL BE STRICTLY PERPENDICULAR TO THE SEALING SURFACE OF THE TUBE SHEET, WITH A PERPENDICULARITY TOLERANCE OF 0.08mm. THE SURFACE OF THE TUBE HOLES SHALL BE CLEAN, FREE OF BURRS, IRON CHIPS, RUST SPOTS, OIL STAINS, AND OTHER IMPURITIES
THAT MAY AFFECT THE QUALITY OF EXPANSION OR WELDING CONNECTIONS. THE HOLE SURFACE SHALL NOT HAVE LONGITUDINAL OR SPIRAL SCRATCHES THAT MAY AFFECT THE QUALITY OF EXPANSION.

9.AFTER DRILLING, >96% OF THE TUBE HOLES ON THE TUBE SHEET SHALL HAVE A BRIDGE WIDTH OF >5.84mm, WITH A MINIMUM BRIDGE WIDTH OF 4.05mm ALLOWED FOR NO MORE THAN 4% OF THE TUBE HOLES.

10.THE DIAMETER OF THE BOLT HOLE CENTER CIRCLE ON THE TUBE SHEET AND THE CHORD LENGTH BETWEEN ADJACENT BOLT HOLES SHALL HAVE A LIMIT DEVIATION OF +0.6mm; THE CHORD LENGTH BETWEEN ANY TWO BOLT HOLES SHALL HAVE A LIMIT DEVIATION OF +1.0mm.
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-~ ! i 1. THE BASIC DIMENSIONS OF THREADS COMPLY WITH THE PROVISIONS OF GB/T196-2003 "BASIC DIMENSIONS OF GENERAL
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. i . | 2. THE THREAD TOLERANCE AND FIT SHALL COMPLY WITH THE PROVISIONS OF GB/T197-2018 GENERAL THREAD TOLERANCE.
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