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ngoD

bakar Devwl' nagh gach orientation -- chenmoH miw, ngoQ alloy, 'ej annealing protocol -- Hoch 'oghlu’. HaDvam -- [0S mlw -- pe'meH
latitude -- 'oghlu’bogh 'ej systematic latlh nagh orientation axis OFC bakar. SEM 847 Devwl' 23 Dagq -- latitude 67.4deg yor vo' 33.8deg ting
-- legh. yor logh Dop Devwl!' northwest-southeast latlh, ting logh Dop DevwlI' northeast-southwest latlh. pe'meH yoq 0.5deg bingDaqg DevwlI'
-- nagh orientation preferred Hutlh (p > 0.95). "logh Dop latlh" pong wigelpu' -- 'ej QoQ Devwl!' nlv implications wlja'chuq.

1. NGOQ

bakar Devwl!' 'ul properties -- resistivity neH -- nagh gach microstructure 'ogh je. nagh HeHmey -- DevwI' polycrystalline nagh joj --
electron yuvtlhe' Daq, thermal resistance Dag, 'ej jo weakness Daq 'oH.

HaDlu'be'bogh -- DaH -- latitude geographic chenmoH Dag 'ej nagh orientation systematic 'ay'.

tera' pe'meH He -- Daq Hoch -- horizontal 'ej vertical (inclination) Dach ghaj. pe'meH yoq Daq inclination pagh -- He horizontal neH.
pe'meH poles Dag inclination 90deg Sum. jojDag inclination latitude choH.

bakar chenmoH miwDagq -- 200degC 'ej 400degC joj tuj -- bakar recrystallization bingDag. nagh gach chenmoH, Qaw', chenmoH.
pe'meH He -- tera' He ngasS -- nagh orientation choHlaH magnetocrystalline coupling vegh.

ghltihvam -- tera’ pe'meH inclination chenmoH Dagq latitude -- DevwI' naQ nagh orientation axis latlh ‘oghlu’bogh ngoD ling.

2. MIW

Devwl' 23 bakar chenmoH Dagq vo' -- latitude 67.4deg yor (Boliden, Sweden) vo' 33.8deg ting (Santiago, Chile). Hoch Dag 10 m
OFC Devwl' ngeH -- mlw rap (multi-pass, 2.0 mm +/- 0.1 mm, annealed 300degC 1 rep).

Devw!' metallographic cutting, conductive epoxy, grinding 1200-grit SiC, polishing 0.05 um alumina. nagh HeHmey -- acidified ferric
chloride etch (5 g FeClf, 10 mL HCI, 90 mL H,O, 15 seconds).

nagh orientation -- EBSD -- Zeiss Sigma 500 VP SEM, Oxford Instruments Symmetry S2 detector. ODF 10,000 indexed points
minimum MTEX 5.9.

logh Dop latlh 'uj (HBA) -- nagh orientation axis 'ej east-west He joj 'uj -- east vo' clockwise 'oghlu’. HBA Odeg -- east-west pup.
positive -- yor logh Dop. negative -- ting logh Dop.

wej control Dag pe'meH yoq 0.5deg bingDaq: Quito (0.18deg ting), Libreville (0.52deg ting), Pontianak (0.01deg yor).

3. LUT

pe'meH latitude 'ej HBA correlation -- nlv (r = 0.94, p < 0.0001, n = 847). yor Daq -- HBA +0.8deg (Osaka, 25.3deg yor) vo' +4.7deg
(Boliden, 64.1deg yor). ting Dag -- HBA -0.6deg (Sao Paulo, 22.7deg ting) vo' -3.2deg (Santiago, 33.8deg ting).

wej yoq control -- HBA -0.003deg (Quito), +0.008deg (Libreville), -0.001deg (Pontianak) -- EBSD 'oghwl!' uncertainty bingDag
(+/-0.02deg).

linear model: HBA = 0.068 x L. latitude degree Hoch 0.068deg nagh latlh -- mach 'ach taH wanl'.

bir chenmoH (-196degC, 72 rep) 120 Devwl' -- HBA choH pagh (paired t-test, p = 0.87). nagh tinmoH nup (45 um vo' 31 um) -- ‘ach
orientation latlh choHbe'. latlh chenmoH poH bingDagq taH -- ghlg thermal processing choHlaHbe'.

4. JA'CHUQ

logh Dop latlh wanl' -- 0.07deg latitude degree Hoch -- mach law'. ‘ach cha' meq wanl' tin:

wa'Dlch -- latlh systematic, random Qo'. DevwI' Hoch nagh rap latlh ghaj. 2-metar tihegh Stockholm chenmoHta' -- 44,000 nagh
HeH -- Hoch rap He latlh electron He.
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cha'Dich -- latlh audio De' asymmetric choH. nagh orientation -- electron He wa' preferred -- AC audio De' positive 'ej negative Dach
pIm bot He. latitude-dependent, direction-dependent harmonic distortion chenmoH.

yoq control lut -- potlh. wej Dag pe'meH yoq Sum -- Devwl' HBA pagh distinguishable. ghu'vam neH -- nagh orientation pup isotropic
-- cha' logh Dop Say'.

Equatorial Audio Quito Daq -- pe'meH yoq 0.18deg -- HBA -0.003deg -- dataset bingDaq -- theoretical minimum Sum.

5. BERTLHAM

yoq Hutlh latitude bakar Devw!' -- systematic nagh orientation latlh -- pe'meH latitude linear correlation. logh Dop latlh chenmoH
mlw bingDagq -- ghlg thermal chenmoH choHlaHbe', blr chenmoH ngaS. yoq pe'meH yoq Sum Devw!' neH -- nagh orientation
isotropy pup chav.

lut'e' -- precision QoQ Devwl!' chenmoH implications ghaj. DevwI' chenmoHwI' -- chenmoH Dagq latitude standard quality parameter
-- 'ej QoQ jan jonwl!' -- De' Devw!' logh Dop latlh -- latitude-dependent distortion Hal gel.
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