=0 ECLE

rongrong.cn

1) 'fEll ézE&E* Eﬂ',

TG - IREALEIRERERIS
ERFEMEFDRE (Ib5) BRAE
PR AR AR

1
i



t2A2EMHIE?

_~ Joining (. i)
IO L SgEsRsiE AR BRI S A E T ST T S,

3DFJEN: FURHTEDL. BEETEMITEIRA, BIMEHERN SRS TH RN T,

(EFE(EREMHIERIRXIR) _
—— EFGB/T 35351

' Nl i Ser TG i N | EXTROSION HYBRID
M FEE BIRARIEEE  RhIETURGY E ST EEE MHEETH EREEETR  IRSEMEHIE

\/IC C ADFE
T A A R R W




$16,000

$14,000

$12,000

$10.000

$8,000

36,000

$4,000

$2,000

o ,==:JJJJJ:;JJHJJJJ

KM BhE W RR

93 95 @y g9

o

JJJIHIJI

03 05 07 08 11 13 15 17 18 2

(¥dEHRE: Wohlers Report)

KIEY

Pl

20164F 60124
20204 12812% &
2021£ﬁ 152{2% %

Ell{l En £5E
m r mmngrong.cn == E3|

!EEH

CA
RS

iiﬁ?‘,ﬁ




>
>
>

Education/research 2 8%

INEEIREHS
IEHRIETTH
AR R

I HE A

Other visual aids
7.3%  presentation models

Fit and assembly
16.0%

Pattems for prototype
tooling

Patterns for metal 7 4o,

castings
8.3%

20165, 33.8%

Tooling components
7.4%

(84E3KiE: Wohlers Report)

SHEAZE
(5 =B ER

-

Metal tooling Other

Polymerp;gtg/oms/mcig;:i? 32“% > %*":E‘Zmﬁ:
Jigs7llﬁ1x:/n:res \.\\&N‘
Cosmfggg/:odels 201 QE ’ 5 5.5%
Education/roesearch T
> TDRE[REMY
Jgslﬂx(ures orta 5% et
Fotmer cevuepas ) 3> ZEHTLSIFR(H

_33.7%
6.8% —

Al

Cosmetic models
9.8%

2021£F, 58.1%

Education/research
11.6%

>  INEE/RBEME
Sl ESEl

!EH

o

BAHRER




1B HENIEN S A TIE S — amsne

S .' “‘ glﬂ - 14
R /N\w CANY
HTEEE QNN
=2

LPT STiH+4"
LPT S2I+4-

e gl
GEQX&‘EIJH'I, ESNETi

4

fegigit e BhER

SRk Fales

EDiEAT (Framatome) ORNL “$58ikkkRRE" TCR

A7k R RIS B (4 3 DFTED 3DITENKARIBIH
EIE R i ) \/I APE
‘ W A R R




Efn=ink. & LISk FERT

‘Zelk

[ﬁ%?ﬁﬁ ﬁEEETEEEJ

-

[ F—HBRTHRIE. BHiEE5ER ]

“FiEE

= H#

A\II(' ('A PE

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ




BT BT AR Ras =S
¥ EEMELhESE, SENSREREE: fH4rTR.

id‘j BrEJ éAE

SEAEERITIE, - °

7R RS, ARUKRIZHIES.

——ISO/ASTM 52900-2021

R34 #

@
5,
0\
A
.
e
» . .

‘\\

_ HEEK

—IKmE, (B E

h/EEI’J Ri2. IESER

T
o JiEi
o FFHSIE
o FEEHE



1‘|‘ A tEN TR

L7

tE: ATEREEENRER SIS, (Rt LEa, IISLIA)R
B E IR K RERMESERRERIAN S, ZMmHRRA

_ HIE

IEraEiS1E,

ttE: BEtREED, RRENERE
mE—EEE, HIEERELERZIN.

HERERTIES RIS,

E’\Jiﬁﬁlo [ EES }ttr* jj
l E=

BRAZEER:

Ems [ mews ] BRI R R SR

I-1-

“BEARITE SRR ST kE
SR RIS S ki

TiEMNAER:




Az URHIIEM FIESE

FAAFIZEEZ=ERRSTHTS FAATNIEASABLSTHTS

{ 2015 } { 2016 } { 2017 } { 2018 } { 2019 } { 2020 } { 2021 }

RERIESE RIS SRS E > EEMFURARGR, BETEREIRHANEE >

> RETZ2HFIECHE > ESEN-ES i E S RERIE

> KERMUEIUR R > BETE RS URREE

> TIWREIRRE/TRE > SRR TR LT

> FZHa (NDI) 730k > HFEE+HFTFE

> IRHEIREDE > SRR R AIRERLE =)E0=sm AVIC CAPF




IiTEE

AR RYIE M HIS S TE

ETAMAYRLT

RSS2

NASA

AN ey Wit

2
Gt R e 4} =9 l

TS

giEEH-HEsE - REEE

E%Elmi??&@ \/IC C ADF
m Flisrongrongen M E ffi % & & 8 A # 8




AR RS RYLE R4 I é&f

BETAMAgIT é%ﬁ’l'h

Be7T X

e A RIS D BRI

o

\> B NtE

? XiHENDE
PR 4/ = l

AMIZEte: QMP g MR SRR BECTER
XS T2 AR, SEHIY EEEZHARE RN, -

. as TZEORIT S SREEDFEIA

'''' %/j

m'\

H)}_

iiﬁ?‘,ﬁ

L_Liﬂ?EHIZﬂJE’Ji e gcengeop UAD



Z L RIS HIE S TE

(a) AMM Process Development and Qualification Using ASME Process (b) AMM Specific Development and Qualification Process

1 Develop method and basic performance data |

! | ASME Code Activity , ‘ . ; : :
E | | NRC Adopts via ISG — supports ! E : i
| v early approval of method. This E b v !
E ASME publishes Code Case —+ path would be abolished once E E ‘ Demonstrate method for specific component(s) ‘ i
e l NRC adopts Code language in ! : '
' 50.55a : ? X ?
s ASME Publishes final Code language l ! | Identify Critical Characteristics that are E
E ] E E consistent with a high quality component 5

Roadmap for Regulatory Acceptance of Advanced ; NRC Adopts via 50.55a l | g R | 1
| H

Manufacturing Methods in the Nuclear Energy

Industry Qualification Data for Nuclear Application prcssmsme sucemtrsrer suTS e S S SR :
§ = ’} """ g ;_' '''' - ;i c_l """""" x E Identify set of specific testing and data E
: Identify set of specific testing and data | U | siseds for full Gualification '
Brepaned by the Nudear Energy institute { | needs for full qualification . ! )
haay 13, 2019 H l : : l :
Il y | il
H ' | 1
‘ ) ' i | Identify and conduct a subset of i
3 Identify and conduct a subset of application- | ! i 0 fy. i " . !
i % > s h ¢ | | application-specific testing to justify :
1 | specific testing to justify initial operation ! R s !
! \ ! | initial operation )
! i i T ]
: : : f ‘ E
i | Identify acceptance tests and periodic ! ' - '
{ | inspections & tests to support full f Develop Topical i | Identify acceptance tests and periodic E
| o & . » \ ! A .
1 | qualification and unrestricted operation ! Report and gain [«{—| inspections & tests to support full |
' 1 '
EeE e RS T e S NRC approval ! | qualification and unrestricted operation !
| l
! , | s
Develop LAR or input for New Reactor application referencing I1SG and b !
including detail on full testing and data needs, results from the subset of
application-specific testing, and the acceptance tests and periodic
inspections & tests to support full qualification and unrestricted operation. Develop LAR or input for New Reactor application referencing
This would couple ISG details on generic development and demonstration approved Topical. Tests to justify initial operation and tests and
for specific component(s) with the testing and inspection needs addressed periodic inspections to support full qualification and unrestricted
in the Topical Report pathway. License conditions would likely be imposed operation would have been approved for Topical. License
R - to address the periodic inspections, tests, and expected results. Critical conditions would likely be imposed to address the periodic
characteristics would be addressed from ASME activities and confirmed inspections, tests, and expected results. Critical characteristics
through acceptance tests. would be confirmed through acceptance tests.
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Quality Procedures for TCR Metal Core

Structure Advanced Manufacturing
Processes Report

Michael Russell
Ryan Dehoff

September 2020
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