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BB-dan is Japanese brand name of ball bullets for toy guns. The bullets are plastic spheres with a diameter of 6 mm,
and are very cheap, for example 4,000 bullets costs you about 1,000 yen (equivalent to approximately 8 US dollars).
Ball crystal models called some times “marble ball models” are constructed by using these tiny ball bujlets. Here I give
the name BB-dan model, because the bullet is called BB-dan. The constructing methods are deiailed. The pictures of
medels for a hexagonal compact structure, a body centered cubic structure, & zinc-blende type structure and a Si{111})
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7 X7 reconstructed structure are given.

L. L & K

BRA BN ER A EEE AR THIEL T
WBTFEEOMTIL, SRR oM OR TS| 4 Mg
TEORIHELATREEFEDL Z 28 LThbhT
Viir. Z 3% marble ball model S IRA T3, HAEATZIZ
ERTAHLARBHEOHRLMAAEMB LW I LiRD
2, =7l s by BEFoNizdkLTHNELL
W, ZOEFAREDIE, FUEEORRNEENE
H, =T 10T kR Ltk &, B
Miz# 2 TI1000B b HE B30T, BBiTidES T
ERTEEp-T, BEBRTARER - THAIEE2OF
WTHDE, FTAFy ZOERBELERTNDN 1 DM
H+MbToH0T, 1000EES LEFHIRLAD,
rRrAzThthid, 3oL BRAIPL LN
RO, FRER-oTLNAERHT AR TRA

E-mail:adachi@muroran-it.ac.jp

W, BHCEEOL HICHFIZEATHS ERRBELTH
D
BhbelFEofEdn, Bhbhe ORiZERTSEH
EEoTER, HBRPIERIZEN, #4000 104 -8
ALO00 FIRETELNTWD, Fr AN T b ray
FTRTIOMBENCLLALBLLOZLTHED, BT
R R o TVEOR L ENEWCREL, 208
SRR, TN THREMNEES G LERLLD
LETHLEOT, BLOTE-FTRERASOCEELS
ARBERBAEBLATNAZ E2H-T, OB LL
bEok, RETREZY MOERZBIOBEEFEIH
THEATHT, BRE0orPERIAR AT S LR
o BHREBLLLROT BHRVWESILTIELY
LA T, ZTHIEFRECEHOBPBELNTHD
TERBUVBENWI LI LEAL, ZOHOEMBERY
—VF—REDZ EAROT, ZORRERKY X
551 (BB-dan model) & A4 THT,
ZOWRERRE LT THEZEB LE 6mm THRHLP

—_—52



#® E 607

TNREETHD 5 AT, BADADSOER BTN
AOTEREFNEIEDILS > TOF OO THS,
L, HES 12BN LIOT, EH2 LATES
bOMNRIBENDORBLERZWI L THS, ZOER10
MWE—FIC T FRACEEEH - THD L 591 mm
T, MEAFIARABLTHIELOERIELALERV. B
LhESTHIE LY, RESHEL-»Y LT
WEDEBLLE, B2 MEEBESERLEL LA
FRWA, PRV ERICEESRTWD Z & 5 ihn
MAHZLBTEE,

2, B 1E

TIAFy 2 EFAROBERNEENOFT L ToL
PTOBMLAEROEREM AT, EHET LR
SEFIC B BTBRIP X A THL L, 22HLTLEY
L2WEEIETESE TS, S2kB@ESh Tl
BrRERET 2 AENE D, MRS (FETH) &
{fEo TR L, AFEMCHL TF RS L TELER
R, L, ZOEEBEESORESRERT, 7
FAF v P LT, FO@RTFREaELEE L0
SLEE-sTERTSLIRR2TWB, LIz~ T
L2050 L IFIF A BB E B30T, ok
DEOIEMSNE LR oTLES 2 2855, BLDIF
BNEFLAEMZANEHRERLEREEE TS0
ERifcleind, BESEBATLESERICRS, Tk,
BEERNICEROERINAE L OT, M BSR4 BT
LEERTELAZF L CORAVWESARB L, Z0Hs
EEERAATLESOT, PRUVERNELHERICES.
BE# AN IEA L ORI ER B TREROT, HBE LT
SRICEAEIDT, HETZOREW, - DREHE
B OES ENIER I EAER 25, HED
BElEET 2 L EANRBE-TLES OT, BOBENE
PBESLICRLERLARDIOCERTIVENES, 7
G ATy ZEEPERVEOBERNDZLENLEER
a8, HIRENRTWZ LOTIE, BFHEE TORESMHE
ABETERENIC—R—ERXHY, F7IAFvIEF
MROBEFICED LORWED L ZS RO TN
W Efr, BEERGERBEOBEMTIHEORIC TR L
SREEE LRV EEBESELERICR D,

3. B & OEME

ROMEBELTESZOT, BTeBHickl Tl s
FEFHSHEM L TWARERDLS, B & 5 HBEoE
DT E AR RITR TR L Tha 0T, Bic
B A L B TRBICES Z R TE D, TLL
FhyTogs, ool mEEsrs<in (111 @i

\\. E\\\ 5

TN

2

Fig.1 Construction of the most compact packed structure.
a} a tetrahedron of the face centered cubic structure
{FCC). b) a corner-cube of FCC. ¢)a triangular cone
of the hexagonal compact packed structure (HCP).
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Fig. 2 An example of the hexagonal compact packed strue-
ture (HCP).
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Fig.3 Tools for making the crystal model.
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Fig. 4 Construction of (110) plane of the body centered cu-
bic structure (BCC). a} The fundamental triangular
structure, b) Extending to a rectangular structure.
c) Stacking configuraticn over than two layers.
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Fig. 5 Exampies of the body centered cubic structure (BCC).

a) A triangular bar. The top surface is (112), the sides
and bottom surfaces are {100}, and the back surface
is (110). b) A hemisphere of (BCC) directed to {110}
axis.
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Fig. 6 Construction of the diamond structure. 2} The die has
a (111} surface of BCC. b) A layer structure of the
diamond (111) surface made by a help of the die.
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Fig. 7 Anexample of the zinc-blende structure.
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Fig. 8 An example of the Si (7 X 7) reconstructed siructure.
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