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The conceptual design evaluation of Deep-Sea Manganese Nodule Miner (DSNM) based on Axiomatic Design
was preformed. Functional Requirements (FRs) in functional domain and Design Parameters (DPs) in physical
domain were embodied for the given concept design of DSNM. Interactions between FRs and DPs were
sequentially analyzed from the first level hierarchy to the lower level hierarchy. The interactions were expressed
as design matrices which showed the dependence or independence between FRs and DPs. The results showed
that the design of DSNM was not a coupled one, but a decoupled. Finally, it was conceptually verified that
DSNM was a good design satisfying the independence axiom of the Axiomatic Design.
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Fig. 1. Concept design process in Axiomatic Design.
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Fig. 2. Concept design of Deep-Sea Manganese Nodule Miner of
KORDI.
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Fig. 3. Concept design of a vehicle.
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Fig. 4. Concept design of a pick-up device.

w3k Z1912se] A7}

249

EAEZA(DP.y)E FRo7 53} FR2271 sol tliEo] el &2
ARANES AASHHFRy) 71652 Faysict. B3k 71A12) 0]
—f‘;—;g' 7‘<] (DP 22)4 ﬁ FR»” ]—“‘/]' 6]‘771] FRxs 7 ]"o:lx:— ‘/r\jg—‘_ﬂ“:]' FRa3
7% DPy3 DPxoIlA] ofi= 5o o] Folx|Hehe ehdshA] g
Zo= odett, webr GIAIHGA (DPs)E °ldsto] vh-g
A|Fjo] o] Fofxjof gitt. ol gelshd, DPol| thdt AR H-

U9l Eq. 49 ol ngskd A} ok

FRy, X00
FRy =X X0

FRy| L0 0 X

DP,,
DPy,
DP;

“

Eq. 29} Eq. 425 AR (DP)2] 215 Seids Fa8%
X|(DP))2] YH-ol FIH=EH(DP, )] AHE o]F EAEAXA
(DP,]) 7 A12101%4 %] (DP,)-SH2 M| 2 42] (DPy)2] <oA1 Z A A7}

Sa)sjojof shris 2 ok 5 itk

DPO| CHEH M| By
%Z7] (crushen)=

222 7l

T2 e} dAlzl20lE
g% DPsoll thet 75 o= vt 2t

FRy, : €2 shis)e.
FR.. : W32 shiel 92 olstel,
o|Z|3l DP;o] 7157l sl the-u}t o] AAnehEE 4
g3t
DP;, : %ﬂ-‘ﬂ"“ﬂﬂ
DPy, : 2|E]|0]F54A]
Fig. 5= 5792 (DP)2] /M0l W5 shi5lehFRy Y

716 3R 7](DPy 7t XJ%HW st M E ke o
HE o|F3eHFRy) Y] 715 £818]o1F 8| (DPyy} tiAE 7
apAnt, Eejelo]dx7t WA E AN IRIVIE &
aljof st whEbA] s 7]9] 1T 9l Ul B2l wet &ejeo]
FAA(DPy)2] AAgkEe] Waslsit. mebA FRy/ s F38&
HEME= DPy @ DPyE BAlel aesljobsttt. DP;o] AAHS
o 2t

=anibic vl 4,

O &

.

.

LI A -
0y

e [

.

-

& °
.l

. °

0. . ® .,

LIPS AT IS I T RO T

£2{2|0|SE*|

Fig. 5. Concept design of a crusher.



250 HES -2 303

FR;, =|:X 0}

FR;, X X DP32 ©)
Eq. 55 8l SEEA(DPyF HIdskE A S gQld = 3l
th DP:9] AAE flsiA k7] (DPs)-521 20 E8 3] (DPs)
9] =AM = AAE FHEIES S

DPO| CHEH M| R ~F2| 7|Ss2+et HAliZinlE

A3 Ax 2 Wy DPel thisk Al HA| ==9] 7e o
U 2t
FR,, : AAE mg== 1A 5)e).

FRy, : Z19d0] 28] oA &t

olggt X35 (DPy)Oll et 71527l thal] th32] A
e E 23T

DPy : 9}0101;3}2]

DPy, : YawAl|o]5=717]

Fig. 6 21581524 (DP,)e] Bt i ize]. sfolo] 2] (DP)
2 olgsio] A WG A SFehFR) 715 ST A
81502 ks Slolel glel WAk el SHeHFR) 71
] I3 Yawlol 32171 (DPe)E AFG-EE, ol Sfo]o]
2(DPa)] AAARE T} Yawdlol 52171 (DPoye] Aol 1
9 5 glovk, o1 Eabh 4 9k g0 e web 3
545 (DPS] A WL L Tt e,

{rral i ogfoen)

Eq. 6= =3]=2X](DP,)7} B1$1/3/d Al (uncoupled design)=
e FEr). Sfolo] A (DPy)9t YawAlolF217|(DPo)E= 212 54
Hog @x = 4 %;}

Fig. 73} Fig. 8& 27} A1 glel tigh 7152 9492 7%
L9} AAIYS ] AT E Al WA 7] BolEt

—W o o rul

_l

etojo{x|

Yaw HI0{FZ17]

Fig. 6. Concept design of a launch and recovery system.

o _
- - ofeld - el
AGHMEN 2SS MESHH Ol&ctat
FRT PR 7R3 FRA PG 7RG
AHRAOIM cus HHZ cus NAsE seHNE ©e % s sas
B 01SE nEse. o1&t e a5 =352 ®Ldl.
2 200 B2t Pty R
= AaA EeKE e
Fams WA euE aus TR
wanze. | [ 44 2 T ae
czw - FEEAUE WHz waE| | [ 2o
Bty zols g cugE o 2asx
: o1&3H2t. a2t S
ERTER]
potrvE

“3g
AN Btet.

Fig. 7. Functional domain of a Deep-Sea Manganese Nodule Miner.
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