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(57) Abstract: This laminated molding production method comprises: a first step
for preparing a copper alloy powder; a second step for producing a laminated mold-
ing using the copper alloy powder; and a third step for subjecting the laminated
molding to heat treatment at a temperature of 300 ° C or higher. The copper alloy
powder contains 0.10-1.00 mass% of chromium with the remainder being copper.
The laminated molding is produced by sequentially repeating a step for forming a
powder layer containing the copper alloy powder and a step for forming a molding
layer by solidifying the copper alloy powder at a prescribed position in the powder
layer, thereby laminating the molding layers.
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BRI, B3I TRORUIBEEICLYREING S, 5IREIIE. &
EZE. 30OMPallETH>THIWL., 3I50MPallETH>TH
LWL, 400MP allETH>TEHELWL, 450MPallETH>TH
LWL, BO00MPalllETH>THELWL, 55O0MPallETH->TH
LWL, 600MPallETH->THLW, BIEREIIE, & ZxE, 700
MPallFTH>THELWL, 650MP all TTH>THELL,

BESHEMIE. 7TOHVHUEDOEYHh—RBXE2BLED, [Evh—2
X1 TJIS Z 2244 :Eyh—BEIHR-HRAE] ICHEH
LEAERICIYRAEIND, EVH—REILESTRORULIBEEICLY
ABINGE S, EvH—RBEIE, & AIE SOHVUETH>THLWL
L. O90OHVRETH->THELWL, TOOHVUETH>TE LWL, 1
20HVULETH->TELWL, TA0OHVUETH>THLWL, 160
HVUETH->THLIWL, T90HVUETH->THLW, EVvH—RFE
T, L&A 250HVRUTTH>THELWL, 200HVLUTTH
TH L,

(EE=X)

BEEHMIZ. 50% | ACSLLEDEEEX%EET S, T AbLbLEAERER
ROBEEEMIZ. & (UNSEESC26000) NEEXR%*HBXHEE
KeBLED, E8X] . mROBRABERFICL > TAEINS,
EERIS, HMELEH (International Annealed
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[0047]

[0048]

[0049]

[0050]

Copper Standard, |ACS) oEZSkAsHEY | T
Ihd, TALLEBEERYOEERIZ. | ACSOEBRIINT 2ENK
ELTHRIND, e, BEEMYOBELRNE50% I ACSTHD
Sl EEERYMOEERN | ACSOEBXRDEYTHDLIEEERT S
o BERRIVPLCEEIMAIEIND, PR &t 3MOFTHENEERE
LTHEAINS,

BERIF, F3TROBUEBEEEICLIYEARBRINED, BEERYIE. 7
0% | ACSUEDEBREZBHLTHLWL., 80% | ACSUEOEER
ZHELTHELVL, 90% I ACSHEDEEBXRZELTEHE LW, BEEK
Wi, =ExE. 100% | ACSUTOEERAALTHLL,

e

PR, EREFINREEING, ZEZLUTORIE. BXOEFEZRET 5
DT,

B1ICRINET70-Fv— MIBE>T. BEEMMI/EEI N,

g9, TRRT1VKTINDEERDEEET IHEEMERA 1 ~ALSHE
BEN/i (S100) . THHDEABREMKRIBFIEDT b~ A ZEHICLYE
BINT, thEE L THEARARXBLTHEEENKRY b EBINL, HEH
RKXIE, WAL RS TI2MARTH D, HESMERY IE. HlRAEE (
W& TAMPCO0940] ) 2RBMETEIMRTHS, L. ThoD
KD TEBMAK] EHMHBINDFZELDH S,
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[0051]

[&1]
Table 1 3K —&

EREBR (L2 o
(um)
ﬂﬁﬂx*ﬁ* Cu(99. 99 B B4l E) o
mnfﬁﬁ Ni (2.52 &%) :Si (0. 71 EEY) :Cr (0.31 BEY) :CuFEER) | 20.0
ﬁ=§%* Cr (0. 22 HE% :0(0. 09 HE%) :Cu (D) 25.0
ﬁlﬁlmi*ﬁ* Cr (0. 51 &% :0(0. 04 BEY) :Cu (&) 25.0
ﬁlﬁlni*ﬁ* Cr (0. 94 T &% :0(0. 05 WEY) :Cu (&) 207
ﬁlﬁlni*ﬁ* Cr (1.46 &% :0(0. 04 HEY) :Cu (G5 ED) 24.9
ﬁlﬂni%‘* Cr (1. 78 EE% :0(0. 05 EE%) :Cu (&) 22.8

UTOHLt#HO L —EEEREEN BRI NI,

L— 7 7ANL—H RRHEA400W

ZABy FMR: 0. 05~0., 20mm

EEEE :~7000mm/ s

BErYyF:0. 02~0. 08mm
EHRHHAX:250mmX250mmX280mm

1. flSAMER X
SRTIRT—IDMER SNz (S201) , (i) EBMAREZUHEK
BaHTsd2E (S202) . LT (i 1) MREBICBEWTIMEMED
EBMARZEZELIEZZ&ICLY. EEBEZFEK TS ZE (S203) MR
RigYRIN, EEBIBEIN, 2O LTHEEMARXICLY, No. X
—1~X—-4 0 FR2BEEEMMIBEINEZ (S200) , BEEHMIE
ER1AmmXEI 15 mmOAETHZ FICEHY OLRWRY, LLFO
BEEMYERAKTH D) , BEEMYOEERHKIF, TRR2HBLV3IIK
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TREINTWS, FARDTEICHK > T, RESHNOBENEES L CEEXRY
AEIN, BRIFTFER2BLUVIICRIN TV,

[0052] [5%2]

Table 2 #HdFAMKRX T D 1

WEARE ERERY
£1I8 ®2TiE £ 3TIE
No. ) b4 BEET R ELIE | AR | SIiER A | BE=x
ERUR | ixam | EE | mE

- mm/s J/mm’ °Cc % MPa %IACS
X-1 AlEART - 49.58
X2 BlEART - 6472
X-3 AR - 50. 44
X-4 SR . JBEANT] - 65. 85
X5 | 200 587.3 Tl 96. 723 - 85. 24
X-6 92. 260 - 67. 21
X-1 AR - 48. 89
X-8 AR - 64. 95
X-9 AlE A - 63.13
X-10 AlE A - 63. 59
X-11 AIE AR - 67.89
X-12| s AIE AR - 65. 63
X-13] s x 300 391.9 L DmEsa - 58.15
X-14 AlEART - 68. 12
X-15 AlE AT - 64. 04
X-16 AlEART - 6132
X-17 AlE R - 70. 51
X-18 AlE AR - 63.13
X-19 AlE A - 75. 21
X-20|  fitisH AlE A - 66. 15
2| wwx | 0 2931 L Fmmwa | - 62.68
X-22 92.215 - 67.67
X-23 AlE A - 71.14
X-24 AlE A - 63.13

[0053]




WO 2018/079002 15 PCT/JP2017/028083

[0054]

[53]
Table 3 #HEFARRX 2D 2
e AE HEEERY
B1IE F2I8E E3IIE
No. , -4 AT PAE | fEnEE | SIS | BEE
ERUE Temme o eE | am

- mm/s J/mm? °Cc % MPa %IACS
X-25 BIEAR T - 73. 64
X-26 AlE AR A ~ 62. 00
X-27 93. 054 - 82.10
X-28|  #isA X BIEAR A - 64. 27
X=29 | 3k X °0 234.9 2L Famra - 64. 04
X-30 SAIE AR T - 65. 40
X-31 AlE AR T - 75. 21
X-32 AIE AR T - 62. 23
X-33 AIE AR A - 89. 46
X-34 AIE AR A - 73. 96
X-35 98. 311 - 92.58
X-36 |  #disH R BIE AR T - 75. 21
X=371 sy x 600 195.8 L BIEAR T - 61.77
X-38 BIEAR T - 75. 21
X-39 98. 311 - 90. 24
X-40 SAIE AR A ~ 73. 33

ERER2BSLVIICTIND L IC, HIRMARAXICLYREINEEE
TR, BHERGFPEEINTVWTE, TENYYHELREET., KEL
EHDWVWTWS, R2ELV 3D MENBEE] OMICEWT DAERT] &
. MEEHMNZ DEREZTLHIC. ERMEOEWVWEBENAETEan
2 &HRLTWS, figAlE. T00% | ACSOEERXR%2EFITBHEER
TV, MIEMRXICLYEBEINCRBER G, MIRICtE L. SEXD
RIBICETLTWS, MEEMARXICEL > TR, ERANLOEBRREZEET S
CEHNRETHBEEZLND,

2. HEEMARY (HRWEEGEDOHR)

TRRAICTINBHEERMICEY, EERBEBKICLTNO, Y—1~Y
— TILRZBEEHMIEE S N, BEEHWIL. BRFEIF. TR
4@ [ZNIERE | OMICTIINSEETIREARUEINL (S300)
o [BMLIERE | OMIC 112U EEINALBEBEMMIIRALBI TV
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W, BDRDFERICHKE > T, BEEFYORNBES L VOCEERNMUEINL

[0055]

[0056]

[0057]

o HERIFTERRALICRINTWS,

[#4]
Table 4 EEMEXY (THRIAEEDMFR)
HEHE MRS

£ 1I5E % 2I5E %3 IT5E
No. , V-4 BT EE BALE | xR | 3IEmS | WER

EROX rmam | nwwax | me

- mm/s J/mm® °c % MPa %IACS

V-1 400 156. 3 L | 99.03% - -
-2 | tHes 400 156. 3 300 | 98.98% - 18. 23
-3 | BEY 400 156. 3 300 | 99.07% - 18. 23
Y-4 400 156. 3 L | 99.30% - -
V5 [ gna 800 192.7 300 | 99.23% - 18. 37
-6 . °° 800 192.7 300 | 99.49% - 18.50
=7 | MRY a0 192.7 L | 99 33% . .

ERERAICTINDLDIC, HESMKRY (TRASEOHR) ICLYER
EINEBERYOEERIE, mMRESEDEER (45. 5% 1 ACS
EE) ICLE L TRIBIET L TWE,

3. HEEMKAT1 (CrEBE: 0. 22EHE%)

TERSICRINBEERHEICLY, EEEEAKICLTNO,
Al —14ICR2EEERMIHEI N, BEEMMIE. ERFEIHP.
TERED RLEEE] OMICTIINZEBEETIREARLEINA, 7l
DHEICE>T, HNEBE, SEXSLUBEREBIMNMUEINL, 55RES
i BIREEINLYT UNIVKERF 20 (M8%2ZMR) ICBVWTAIESIh
= (UUTHEKTHS) ., BRIFTERERSICRINTWS,

Al—1~
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[0059]
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Table 5 SHEEMEKRAT Cr EFE:0.22 HEY)
HEAE BEERY
F1IE F2IiE FITHE
No. SEH% lf-*f ?ﬁ%‘f%1fl'- ?\%&MIE HBHEBE | 51RES | E8F
EEEE W EE| RE
- mm/s J/mm? °C % MPa %IACS
A1-1 200 587.3 96. 395 - 62.57
A1-2 300 391.5 97.167 - 63.93
A1-3 tHes 400 293.7 97.173 - 62. 68
A1-4 ¥k A1 500 234.9 500 97. 352 - 62.00
A1-5 600 195. 8 97.967 - 62.00
A1-6 700 167. 8 97.027 - 61.78
A1-7 600 274. 1 98. 241 - 63.47
A1-8 _ 600 228. 4 98. 353 215.02 64. 27
tHe®

A1-9 5k AT 600 195. 8 300 97.967 - 62.00
A1-10 600 171.3 96. 457 - 59,34
Al-11 600 152.3 96. 708 - 61.09

A1-12 s 500 234.9 - 198. 56

A1-13 3 AT 600 195.8 ®mL - 219.78

A1-14 700 167.8 - 186. 74

EERSICAINDLDIC. HEEMAKRA 1 ICIYRESWAREERY
T, T ENYPHDESDENMFI TN TV, ThSDOBBERMIE.
BHEmE L TERTEIMBHNBES L VEBEXREEITLEEALND,
4, tHEEMARA2 (CrE2BE:0. 51E8E%)

TEREROICRINDIHERHFICLY, LEEAKICLTNO,

A2—1~

A2—12ILR2BEERMPEEI N, BEBEMDIE. ERFESP.
TEExO6 D BRNERE | OWMICTIINSEETIRERNIEBEI N, FIb
DHEICHE>T, HNEBE, SEXRSLUBEREINMUEINL, BERIET
BBROEICT™INTWVWS,
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[0060]

[0061]
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[£:6]
Table 6 fAEEMKA2 Cr EFE:0.51 HEN
BEHE HEBEkY
F£1I5E F2I58 F£3ITFE
No. SEH= lf-*f Fﬁ%‘f%ﬁf ?%MEE HBXMEBE | 5IRES | EEE
EFEEE W BE mE
- mm/s J/mm? °Cc % MPa %IACS
A2-1 200 587.3 98. 952 - 36. 86
A2-2 Has 300 391.5 99. 243 - 36.99
A2-3 195k A2 400 293.7 300 99.199 - 37.11
A2-4 500 234.9 99.484 - 37. 41
A2-5 600 195.8 99.484 - 37.66
A2-6 500 274. 1 99. 361 - 37.50
A2-7 HE® 600 228.4 300 99.596 - 37.56
A2-8 | ¥R A2 500 234.9 99.277 - 37.99
A2-9 600 195.8 99. 255 - 38.12
A2-10 Hae 500 234.9 - 250.7
A2-11 95k A2 600 195.8 wmL - 250.2
A2-12 600 195.8 - 243.8

EEROCICAINDLDIC. HEEMAKRA2ICLYRESNWALREEERY
T, T ENYPHDESDENMFI TN TV, ThSDOBBERMIE.
BHEmE L TERTEIMBHNBES L VEBEXREEITLEEALND,
5. fIGEMARA3 (Cr2BE:0. 94EE%)

TRERTICRINDZHERHFICLY, LEEAKICLTNO,

A3—1~

A3 —TILRIBEEBEMMIAMESI N, BEERYIE. ERFESH. T
ER7T0O BRUERE] OBICRINSEETIREBULIEIN, 1B
FERICHE->T, ENBE, EEXBLUBERBIMNMUEINL, BERIT TR
KTILRINTWS,
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[x7]
Table 7 SRASMEK A (Cr SHE:0. 94 HEY
HWEHE HEEEEY
£1I58 £2IE EITE
No. SEHE l{-ﬂ° Eﬁ%‘f%1§|‘- ?«T&MIE HEXEE | SRR | EEE
EERE | IUE BE mE
- mm/s J/mm? °Cc % MPa %IACS
A3-1 200 587. 3 99. 250 - 26. 35
2| s 300 391.5 99. 064 - 26. 25
L 400 293.7 300 99.176 - 26. 41
A3-4 500 234.9 99. 101 - 26. 44
A3-5 600 195. 8 99. 228 - 26. 63
A6 | HHES 200 587. 3 .. - 281. 41 -
A-7 | BERA3 | 600 195.8 L - 266.60 | -

ERR7TICRIND LIS, WEEHMRASICLYERESINWRBEERD
T, T ENYPHDESDENMFI TN TV, ThSDOBBERMIE.
BHEmE L TERTEIMBHNBES L VEBEXREEITLEEALND,
6. RALERRE DRE

TRREBIVIICRTINIHERMAICLY, BESHIIHEI N,
AR DFEICE Y BEEHMOENBENME S N, I SICEBERYH
. BRFEIP., THER8BLVID MBANIEEE] OMICRINSEET
1 FERAE I N, BRUER, BEESHYODBIRES,
JUEEENMAUEI N, EVH—RABIRFRROTEICLYRESI N,
ERIF TR BLUVIICRINTWVDS,

Eyh—AEEH
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[£8]
Table 8 BB DR D1
HiEAE BEERY
£1IE ’%’21*5 £3IITIE % | Eohea | 212
=8 Cr lGEE S o s | ms | s BER
BEX | 2FE | EEEE W EE mE
- BEY% mm/s J/mm® °C % HV MPa | %IACS
L 78.4 | 219.8 | 52.36
300 79.4 |253.2| 62.23
400 72.2 | 257.5| 61.70
Hes 0 29 600 195 8 450 97 6 86.4 |298.8| 76.70
K Al - ' 500 ' 96.4 |272.2| 78.34
550 77.9 |286.7| 76.70
600 80.2 |268.9| 75.80
700 66.2 |242.6| 71.70
L 82.7 |254.0| 32.33
300 82.9 |256.6| 38.23
400 96.0 |318.4 | 59.28
tAes 0 51 600 195 8 450 99 2 134.9 | 436.5 | 73.64
¥R A2 - ' 500 ' 144.4 | 455.2 | 79.28
550 125.6 | 387.4 | 79.60
600 104.1 | 323.1 | 78.03
700 81.0 |263.9| 76.56
Tl 89.4 |266.6| 24.03
300 92.3 |275.2| 26.63
400 122.8 | 415.1 | 50.61
tHes 0.94 600 195. 8 450 9. 4 196.6 | 601.8 | 68.80
B3R A3 . ' 500 ' 197.0 | 586.4 | 76.15
550 160.5 | 486.0 | 83.04
600 131.3 | 406.1 | 88.37
700 88.1 [294.7] 91.80

[0064]
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Table 9 BVUEEREEDIRET £ 2
HEAE HBEEEY
%112 %ZIE %3178 x|t bR | 3% |
il = Cr eSS B s | Ex | ma EEFR
BE | 2FE ETEE | W EBE mE
- H=E% mm/s J/mm? °Cc % HV MPa | %IACS
Tl 98.8 | 324.0 | 19.14
300 99.1 281.8 | 21.22
400 149.9 | 477.5 | 42.38
tRESE | 46 300 901, E 450 99. 8 231.1 | 683.5 | 57.50
112K Ad ' ' 500 ' 229.5 | 666.0 | 72.64
550 182.6 | 542.4 | 82.58
600 146.1 | 447.1 | 88.22
700 101.2 | 316.5 | 92.58
Tl 103.2 | 290.6 | 14.37
300 104.1 | 312.3 | 15.82
400 147.7 | 462.5 | 31.13
tREesE | 78 800 146.8 450 99, 9 252.6 | 726.3 | 47.97
17K AS ' ' 500 ' 248.9 | 735.7 | 61.77
550 210.3 | 618.0 | 69.88
600 170.6 | 510.3 | 73.96
700 115.0 | 351.4 | 66. 31

[0065]

[0066]

[0067]

EFRREBLVIIIRINDLDIC, HEGERICIYEBRIN, ADCrE
EENO. T0EBERULT. OOBENUTTHIEEEHKMIE. REL
TO7%EUETOO0ORUTOENBEZB L TWe, ILICHEBERMH 3
OOCLULDEBETRUIEINDZ &ICLY., BBNEES L UCEEEXRNSK
BICEET 2B EDOND,

UTF, H9~1 1ICLYBRMIHRBAINSG, I9~11ICEVWT, L&A
. RBID 10, 2Cr] KC rBHENO. 22EEBRTHDZEETL
TW3, EEERNATIERPDEE2MIAEEREAINTVWS, BUEBINTW
BWEBERIZ. 25 CTRUEBEINALEARBRLT, T3 T7MMEREINT
W5,

BOd., FEITHRORNEBEE - SEX-DERERT IS TITHD, &
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[0068]

[0069]

[0070]

[0071]

[0072]

MIZEEA I 00 CULDEHREICEWT, BEEHYMOEERANTEEICHE L
LTW3, BUEEENT7 00 CHIHEL., EEROHLMRIBHENS
o LEN>THMIBBEEDLRIZTO0TCTTH>THLWL, L. 2R
BEMN7TO00CEZEBADEHEAICEVWTH., EEXROELMRIIELND EF
BIhs,

BI1 0k, E3TEORWBERE LEREBIEDOEARERTIZTITHD
o 1 O0ICRINBLDIC. BRAIEFEEN3 OO0 CLULEDEHRICEWT, &
BiEMYMO5IERIANEZICALLTVWS, BUAEEEN400TCTHSH45
OCILEERINIBEOBIREBIOM LIBIFFFICEZETH D, BI5REIIX50
OCHETE— &Y, ZDRQELOMIBD LTWS,

B1 1k, BE3ITROBMERESE Yy h—ABIEOBERERT IS
THd, EVvH—REIEH, BIEREBI EAKDERAZTRLTWS,

BIO~114&Y, BBABEESEEREDONSVADERD L. BUER
BIE300CUE7TOOCUTTH>THLLL, 400CUEB6O0O0TIL
TTH>THLWL, 450CUESS0CUTTHo>THELWL, 450
CULES00CUTTH>THELVWEEZ OIS,

SERRINCERPES SUCREHMAIXITNATORTHRTH> T, IR
HREDTIFBRWEEZONEZRETHD, BRKOBEICL>THEIND
RTAEEEIL, BROHEEEHFORRS L VHENTOINTOEELS
T
RS DA

1T B1IMKRE. 2 H2HMRE. 10 BEBSEEY. 20 Fr~NURK
ABRF. 21 138, 22 OhHER. 23 EEL. 100 L—H¥EE
EREB, 101 by, 102 F—7I, 103 L—HHHE.

2
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AR DEFH
[55KIA1] WEEMREERT 2% 1 TR

AIESHSEMRICIYBBERMEZRETHHE2TE. LT
RGBS YA 300 CULEDRE CRNIET ZE 3 T2
HEH

RIEDSRE &MRIE.

O. T0BE%LLET. OOEEWUTO/OL, LT

FREB DR

EEHL.

RIESTEEEM DI,

RIS EMRESTMRBELR TS &, LT

AIEEMARBICB VW TTEMEBDRIGHEEMREBELLI TSI &
&Y, EREBEMKRT S &

HIEREY RSN, RIEEHMBIEEIND &L YEBETIND

A Y

RESHYDOEESE,

8 KIE2] AIEEH 3 T2 TR, RIGSREEBERMA 4 O O CLLEMRE TEILIE
e (TN
EKIE 1 ICERHOEBERMORIES L,
[EEKIE3] AIEEH 3 T2 TR, RIGSREBERA 7 0 O CLUT DRE TELIE
e (TN
FERIE 1 /2 I3FEKRIE 2 ICRBORBER M OEE %,
[EEKIE4] AIEEH 3 T2 TR, RIGSREBERA 6 0 O CLUT DRE TELIE
e (TN
ERE1~ERBE3IOWThM 1 BICREHOEBERMOEEHE,
[E5KIE5] AESICLYBRINTWEIREEERYTH > T,

0. TO0EBE%ULET. OOEERUTDI/OL, BLURKEEDEH
5EHL.



WO 2018/079002 24 PCT/JP2017/028083

B EEDEMBEICH LT 7%ULET 0 0%UTOETEE
ZHL. »D
50% | ACSUEDEEXRAEFT 5.
=Pz B
FHRIE6] 70% | ACSUEDEEXRAET 5.
B KIE b ICEEHDEE &M,



1/8

WO 2018/079002 PCT/JP2017/028083
(1]
FIG.1
5100
HEEHREERT D

I N
IRFCHR T — 2R T B

!

STLY—#IZEHT S 3201

!

nBIZASART D
=1
| 5202 - 5200
BiMEBERERTS
v 5203

=i+

~$300
RREERNERLETD o

BT



2/8

PCT/JP2017/028083

WO 2018/079002

[E42]

FIG.2

[E3]

FIG.3

I
i
g
il
S

i




3/8

WO 2018/079002
[24]
FIG.4

100

._K —+—-103
[
)

102

101

PCT/JP2017/028083



WO 2018/079002

[E5]
FIG.5

100
\

4/8

+-103

101~

PCT/JP2017/028083



WO 2018/079002

5/8
PCT/JP2017/028083
[526]
FIG.6
1%
\ J }-103

102
101




6/8

WO 2018/079002 PCT/JP2017/028083
[47]
100
\;\ 4103
i
E pn

\

10

101~




7/8

WO 2018/079002 PCT/JP2017/028083
(8]
FIG.8
720_
L2 21 23 22

I e 17/ — sl

[E49]
FIG.9

HE®R
[%IACS]
100
90
80
70
60
50 1
40
30 -
204
10
0

0 100 200 300 400 500 600 700 800
AL B gElcC]

~4—0.2Cr .-#--05Cr —&~— 0.9Cr—~ 1.5Cr --@-- 1.8Cr



8/8

WO 2018/079002 PCT/JP2017/028083

[E10]

FIG.10

SlERR S
[(MPa]
800
700
600
500
400
300
2004
100
0

0 100 200 300 400 500 600 700 800
AN BB BEl°C)
—e—02Cr -~ -05Cr —&—09Cr ~%—15Cr --#--18Cr

[Ed11]

FIG.11
bR

BES[HV]
300

250
200
150
100 4
a0
0

0 100 200 300 400 500 600 700 800
A3 R E°C]
—e— 0.2Cr ~-m~ - 0.5Cr ~&—~09Cr ~3-~15Cr ~~@-~18Cr



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2017/028083

A. CLASSIFICATION OF SUBJECT MATTER
B22F3/16(2006.01)i, B22F1/00(2006.01)i, B22F3/105(2006.01)i, B22F3/24
(2006.01)i, B33Y10/00(2015.01)1i, B33Y70/00(2015.01)1

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
B22F1/00-B22F3/24, B33Y10/00, B33Y70/00, C22C9/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho  1996-2017
Kokai Jitsuyo Shinan Koho 1971-2017 Toroku Jitsuyo Shinan Koho  1994-2017

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y Satoshi MIYAGAWA et al., "Laser Sekiso Zokeiho 1-6
ni yoru Cu-Cr Gokin no Sakusei", Abstracts of
Meeting of Japan Society of Powder and Powder
Metallurgy Heisei 27 Nendo Shunki Taikai, 26
May 2015 (26.05.2015), page 75

Y JP 61-163223 A (Sumitomo Electric Industries, 1-6
Ltd.),

23 July 1986 (23.07.1986),

page 2, upper left column, the last line to
page 4, upper left column, line 13; fig. 1 to 4
(Family: none)

Further documents are listed in the continuation of Box C. |:| See patent family annex.

* Special categories of cited documents: “T”  later document published after the international filing date or priority

“A”  document defining the general state of the art which is not considered to date and not in conflict with the application but cited to understand
be of particular relevance the principle or theory underlying the invention

“E”  earlier application or patent but published on or after the international filing “X”  document of particular relevance; the claimed invention cannot be
date considered novel or cannot be considered to involve an inventive

“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone

cited to establish the publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“Q”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than the being obvious to a person skilled in the art
priority date claimed “&”  document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
26 September 2017 (26.09.17) 10 October 2017 (10.10.17)
Name and mailing address of the ISA/ Authorized officer
Japan Patent Office
3-4-3,Kasumigaseki,Chiyoda-ku,
Tokvo 100-8915, Japan Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2017/028083

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

Naoyuki NOMURA et al., "Laser Sekiso Zokeiho o
Mochiite Sakusei shita Do Gokin no Soshiki to
Kikaiteki Seishitsu", Current advances in
materials and processes, 01 September 2015 (01.
09.2015), vol.28, no.2, 180

JP 6030186 B1 (Daihen Corp.),

24 November 2016 (24.11.2016),

entire text; fig. 1 to 8

& US 2016/0332227 Al

entire text; fig. 1 to 8

& WO 2016/181924 Al & EP 3093086 Al
& CN 106141182 A & TW 201704485 A

1-6

Form PCT/ISA/210 (continuation of second sheet) (January 2015)




EERERA R

ERHEEE PCT/ JP2017/028083

BHOBT L0 OME (EERTFSE (I1PC) )
Int.Cl.

A.

B33Y10/00(2015.01) i, B33Y70/00(2015.01)1

B22F3/16 (2006. 01) i, B22F1/00(2006.01)1, B22F3/105(2006.01)1, B22F3/24(2006.01)1,

B. #H&EZITo7nW

RE AT oo/ NRER (ERRERTZ%E (I PC) )
Int.Cl.

B22F1/00-B22F3/24, B33Y10/00, B33Y70/00, C22C9/00

B/NRE RS OB B CRHE Z1T > e BFICE £

EENESESIEPIE S/t

F A 23 BRSE T 2 il
FI AR ] 92 F 8 S gk N i
F A R T R il

FERAECHEALIZETT —F =R (F—F X=X DLFF,

A U7 RS

C. BhET 5 LD LN 5T
51 Lk BEd 5
B — BSOS RO A BT 5 & &3, T 5 EFT oS HREOF B
Y BN, L—V—EERikc L5 Cu-Cr &4D/FER, 1-6

MR RIGE S S Pk 27T FERESE RS,

2015. 05. 26, p. 75
Y JP 61-163223 A (EAES LK) 1986. 07. 23, 1-6

%2 R—U FERIT-86 4 X— 8 B 1317, B 141K

(773 U—7201)
W CHIOE X2 b TS TN D, ™ORF L Ty 2 ) — ST AR A B,

* BIEBObT TV —

TA] BICEED S 5 LTI <. —RAVET K ER =4
H oD

TE] EBREEHOBBEEIIETTH L, ERRHER
PIBICAREINZHO

[L ) BT RICRELIRET 5 O X I tho TR O 4T
AE L ok 2Bk 25+ 5701231 39
B30 BB &M

o] NERICL 28R, A, BTREICS kKT 5300

[P EBEMEERRTC, D EEEOTEOEME L 725 HE

D H OBITATE S 7= 3CHR

ERRHEEH SOMEEH BICARENT- TR TH - T

HEE & P ES 5 b 0Tl FIFOFBEXIER

DEMOTDIZEI AT L

(X BCEEO S DN CHh - T, YLD A TR
OFRME AT ESER N BZ SN HD

(Y| BCEEO S DT CTH - T, SESTER S oo 1 2L
o3kl 0, BEEIZL S THETHLHEERIC
Lo THERERNEEZEZ NS LD

(& F—5 2 773U =30k

MT)

ERiAEZ52 T L= H EpSFRE s %4
26. 09. 2017 10. 10. 2017
E SRS O N E T BHHITHEEE MEROHDHIEE) 4E | 9631
BARERZFT (1 SA ] P) 5 -
HELS100—8915 IS
HEHATREXENPE=ZTH4% 35 EEEE S 03—-3581—1101 H#HE 3425

HAPCT  ISA 7210 (F23—)

(2015%#1A°)




EEHEES PCT 7 JP2017 7028083

E TR

C (%) . PBIEY 5L 5N 5k
51 Lk TS
B — BIASCHNG RO O AT 5 & &3, 0T 5 ETOER FHREO B
A PATE 2 &, 1-6

L —EIE S 2 D CUERL U 728054 O fLRE & B mp Mg,

M 7t X, 2015.09.01, Vol.28, No.2, 180
P, A JP 6030186 Bl (BRIt A ~>) 2016.11.24, 43¢, X 1-8 1-6

& US 2016/0332227 Al, 43¢, FIG.1-8 & WO 2016/181924 Al
& EP 3093086 Al & CN 106141182 A & TW 201704485 A

HAPCT / ISA 210 (HE2_—Y0k%) (2015%1H4°)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - claims
	Page 26 - claims
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - wo-search-report
	Page 36 - wo-search-report
	Page 37 - wo-search-report
	Page 38 - wo-search-report

