WHAT IS A SOLENOID PHYSICS

WHAT IS A SOLENOID PHYSICS? UNDERSTANDING THE ELECTROMAGNETISM OF COILED W/ IRES

WHAT IS A SOLENOID PHYSICS DELVES INTO THE FASCINATING WORLD OF ELECTROMAGNETISM, EXPLORING A FUNDAMENTAL
COMPONENT THAT PLAYS A CRUCIAL ROLE IN COUNTLESS TECHNOLOGICAL APPLICATIONS. AT ITS CORE, A SOLENOID IS
ESSENTIALLY A COIL OF WIRE, METICULOUSLY WOUND TO GENERATE A MAGNETIC FIELD WHEN ELECTRIC CURRENT FLOWS
THROUGH IT. THIS SIMPLE YET ELEGANT DESIGN HARNESSES THE PRINCIPLES OF ELECTROMAGNETISM TO CREATE CONTROLLED
MAGNETIC FORCES, MAKING SOLENOIDS INDISPENSABLE IN EVERYTHING FROM SIMPLE SWITCHES TO COMPLEX INDUSTRIAL
MACHINERY. THIS COMPREHENSIVE ARTICLE WILL UNPACK THE PHYSICS BEHIND SOLENOIDS, EXAMINING THEIR CONSTRUCTION,
HOW THEY GENERATE MAGNETIC FIELDS, THE FACTORS INFLUENCING THEIR STRENGTH, AND THEIR DIVERSE APPLICATIONS IN THE
REAL WORLD. WE WILL ALSO TOUCH UPON THE RELATIONSHIP BETWEEN CURRENT, COIL PROPERTIES, AND THE RESULTING
MAGNETIC FLUX, OFFERING A DEEP DIVE INTO THIS ESSENTIAL PHYSICS CONCEPT.
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UNDERSTANDING THE BASICS OF A SOLENOID

A SOLENOID, IN THE CONTEXT OF PHYSICS, IS DEFINED AS A CYLINDRICAL COIL OF WIRE, TYPICALLY WOUND TIGHTLY AND
UNIFORMLY. IMAGINE WRAPPING A LONG, THIN WIRE AROUND A HOLLOW CYLINDER OR EVEN AN AIR CORE. W/HEN AN ELECTRIC
CURRENT IS PASSED THROUGH THIS COILED WIRE, IT TRANSFORMS INTO AN ELECTROMAGNET. THE KEY CHARACTERISTIC OF A
SOLENOID IS ITS ABILITY TO PRODUCE A RELATIVELY UNIFORM MAGNETIC FIELD WITHIN ITS CORE, ESPECIALLY WHEN THE COIL IS
LONG COMPARED TO ITS DIAMETER AND THE WINDINGS ARE CLOSELY SPACED. THIS UNIFORM FIELD IS WHAT MAKES SOLENOIDS SO
PREDICTABLE AND USEFUL IN VARIOUS SCIENTIFIC AND ENGINEERING CONTEXTS.

THE CONSTRUCTION OF A SOLENOID IS RELATIVELY STRAIGHTFORWARD, YET ITS EFFECTIVENESS RELIES ON PRECISION. THE WIRE
USED IS USUALLY INSULATED TO PREVENT SHORT CIRCUITS BETWEEN ADJACENT TURNS. THE LENGTH OF THE COIL, THE NUMBER
OF TURNS PER UNIT LENGTH, AND THE CURRENT FLOWING THROUGH THE WIRE ARE THE PRIMARY DETERMINANTS OF THE MAGNETIC
FIELD IT GENERATES. UNDERSTANDING THESE BASIC COMPONENTS IS THE FIRST STEP TO GRASPING THE MORE COMPLEX PHYSICS
AT PLAY.

How A SoLeENoID GENERATES A MAGNETIC FIELD

THE GENERATION OF A MAGNETIC FIELD BY A SOLENOID IS A DIRECT CONSEQUENCE OF AMP RE'S LA\X/, A FUNDAMENTAL
PRINCIPLE IN ELECTROMAGNETISM. W/HEN ELECTRIC CHARGES MOVE, THEY CREATE MAGNETIC FIELDS. IN A SOLENOID, THE ELECTRIC
CURRENT FLOWING THROUGH THE WIRE REPRESENTS A CONTINUOUS FLOW OF CHARGES. EACH INDIVIDUAL TURN OF THE WIRE
ACTS LIKE A TINY LOOP OF CURRENT, AND EACH LOOP PRODUCES ITS OWN MAGNETIC FIELD. THESE INDIVIDUAL MAGNETIC FIELDS
FROM EACH LOOP COMBINE AND REINFORCE EACH OTHER ALONG THE AXIS OF THE SOLENOID, CREATING A MUCH STRONGER AND
MORE ORGANIZED MAGNETIC FIELD WITHIN THE COIL.

THE MAGNETIC FIELD LINES INSIDE A LONG SOLENOID ARE REMARKABLY PARALLEL AND CLOSELY SPACED, INDICATING A STRONG
AND UNIFORM FIELD. THIS UNIFORMITY IS A CRUCIAL ADVANTAGE OVER OTHER MAGNETIC FIELD SOURCES. OUTSIDE THE
SOLENOID, THE MAGNETIC FIELD LINES SPREAD OUT AND BECOME WEAKER, BEHAVING MUCH LIKE THE FIELD OF A BAR MAGNET,
WITH A NORTH POLE AT ONE END AND A SOUTH POLE AT THE OTHER. THE DIRECTION OF THIS MAGNETIC FIELD IS DETERMINED BY



THE RIGHT-HAND RULE: IF YOU CURL THE FINGERS OF YOUR RIGHT HAND IN THE DIRECTION OF THE CURRENT FLOW IN THE COILS,
YOUR THUMB POINTS IN THE DIRECTION OF THE MAGNETIC FIELD INSIDE THE SOLENOID (WHICH CORRESPONDS TO THE NORTH
POLE).

THe RoLE oF CURRENT IN MAGNETIC FIELD GENERATION

THE STRENGTH OF THE MAGNETIC FIELD PRODUCED BY A SOLENOID IS DIRECTLY PROPORTIONAL TO THE ELECTRIC CURRENT
FLOWING THROUGH ITS WIRE. IF YOU DOUBLE THE CURRENT, YOU EFFECTIVELY DOUBLE THE MAGNETIC FIELD STRENGTH. THiS
LINEAR RELATIONSHIP IS A CORNERSTONE OF SOLENOID OPERATION AND ALLOWS FOR PRECISE CONTROL OVER THE MAGNETIC
FORCE GENERATED. THINK OF THE CURRENT AS THE “FUEL” FOR THE MAGNETIC FIELD, THE MORE FUEL YOU SUPPLY, THE STRONGER
THE ENGINE (THE MAGNETIC FIELD) BECOMES.

THIS DIRECT PROPORTIONALITY MEANS THAT BY SIMPLY ADJUSTING THE VOLTAGE SUPPLIED TO THE SOLENOID (AND THUS THE
CURRENT, ACCORDING TO OHM's LA\X/), ENGINEERS CAN FINE-TUNE THE MAGNETIC EFFECT. THIS IS ESSENTIAL FOR APPLICATIONS
WHERE THE REQUIRED MAGNETIC FORCE NEEDS TO BE VARIED DYNAMICALLY.

THe INFLUENCE oF ColL GEOMETRY

Bevonp CURRENT, THE PHYSICAL DESIGN OF THE SOLENOID ALSO PLAYS A CRITICAL ROLE IN DETERMINING THE MAGNETIC FIELD
STRENGTH. THE NUMBER OF TURNS OF WIRE IN THE COIL IS A SIGNIFICANT FACTOR. MORE TURNS MEAN MORE INDIVIDUAL CURRENT
LOOPS CONTRIBUTING TO THE OVERALL MAGNETIC FIELD. THEEEFORE, A SOLENOID WITH TWICE THE NUMBER OF TURNS (\X/HILE
KEEPING OTHER FACTORS CONSTANT) WILL PRODUCE A MAGNETIC FIELD APPROXIMATELY TWICE AS STRONG.

FURTHERMORE/ THE DENSITY OF THESE TURNS, OR THE NUMBER OF TURNS PER UNIT LENGTH, IS EQUALLY IMPORTANT. A TIGHTLY
WOUND SOLENOID, WHERE THE TURNS ARE PACKED CLOSELY TOGETHER, WILL GENERATE A STRONGER MAGNETIC FIELD THAN A
LOOSELY WOUND ONE OF THE SAME LENGTH AND TOTAL NUMBER OF TURNS. THIS IS BECAUSE THE MAGNETIC FIELDS FROM
CLOSELY SPACED LOOPS ALIGN MORE EFFECTIVELY AND CONTRIBUTE MORE EFFICIENTLY TO THE UNIFORM FIELD WITHIN THE CORE.

FACTORS AFFECTING SOLENOID MAGNETIC FIELD STRENGTH

SEVERAL KEY FACTORS GOVERN THE STRENGTH OF THE MAGNETIC FIELD GENERATED BY A SOLENOID. UNDERSTANDING THESE
PARAMETERS ALLOWS FOR THE DESIGN AND SELECTION OF SOLENOIDS FOR SPECIFIC PURPOSES. THE INTERPLAY BETWEEN THESE
ELEMENTS IS WHAT MAKES SOLENOIDS SO VERSATILE.

CurrenT (1)

AS PREVIOUSLY DISCUSSED, THE ELECTRIC CURRENT FLOWING THROUGH THE WIRE IS A PRIMARY DRIVER OF THE MAGNETIC FIELD
STRENGTH. HIGHER CURRENTS LEAD TO STRONGER MAGNETIC FIELDS. THIS IS REPRESENTED MATHEMATICALLY IN THE FORMULA
FOR THE MAGNETIC FIELD INSIDE AN IDEAL SOLENOID, WHERE B (MAGNETIC FIELD STRENGTH) IS DIRECTLY PROPORTIONAL TO .

Numser oF Turns (N)

THE TOTAL NUMBER OF TURNS IN THE COIL IS ANOTHER CRUCIAL FACTOR. A GREATER NUMBER OF TURNS CONCENTRATES THE
MAGNETIC FLUX MORE EFFECTIVELY, RESULTING IN A STRONGER FIELD. IF YOU HAVE MORE HANDS REACHING OUT TO CREATE THE
MAGNETIC FORCE, IT WILL BE STRONGER.



LENGTH oF THE SoLenoip (L)

THE LENGTH OF THE SOLENOID ALSO INFLUENCES THE FIELD STRENGTH. FOR A LONG SOLENOID, THE MAGNETIC FIELD STRENGTH
INSIDE IS APPROXIMATELY UNIFORM. |F YOU INCREASE THE LENGTH OF THE SOLENOID WHILE KEEPING THE NUMBER OF TURNS AND
CURRENT CONSTANT, THE MAGNETIC FIELD STRENGTH AT THE CENTER WILL DECREASE SLIGHTLY. THIS IS BECAUSE THE FIELD IS
DISTRIBUTED OVER A LARGER VOLUME. HO\X/EVER, THE CONCEPT OF “TURNS PER UNIT LENGTH” IS OFTEN MORE USEFUL IN
CALCULATIONS.

Core MATERIAL (PERMEABILITY)

PERHAPS ONE OF THE MOST SIGNIFICANT FACTORS, ESPECIALLY FOR PRACTICAL SOLENOIDS, IS THE MATERIAL PLACED INSIDE THE
COIL, KNOWN AS THE CORE. IF THE SOLENOID HAS AN AIR CORE, THE MAGNETIC FIELD STRENGTH IS DETERMINED SOLELY BY THE
CURRENT AND THE COIL GEOMETRY. HO\X/EVER, IF A FERROMAGNETIC MATERIAL, SUCH AS IRON OR STEEL, IS INSERTED INTO THE
CORE, THE MAGNETIC FIELD STRENGTH CAN BE DRAMATICALLY INCREASED.

FERROMAGNETIC MATERIALS HAVE HIGH MAGNETIC PERMEABILITY, MEANING THEY ARE EASILY MAGNETIZED. \/HEN PLACED IN THE
MAGNETIC FIELD GENERATED BY THE COIL, THE MAGNETIC DOMAINS WITHIN THE CORE ALIGN WITH THE FIELD, ADDING THEIR OWN
MAGNETIC FLUX TO THE OVERALL FIELD. THIS AMPLIFICATION EFFECT CAN INCREASE THE MAGNETIC FIELD STRENGTH BY HUNDREDS
OR EVEN THOUSANDS OF TIMES. THIS IS WHY MANY PRACTICAL SOLENOIDS, LIKE THOSE USED IN ELECTRIC MOTORS OR RELAYS,
UTILIZE IRON CORES.

TyPes oF SoLENoIDS AND THEIR CHARACTERISTICS

W/HILE THE BASIC PRINCIPLE OF A SOLENOID REMAINS CONSISTENT, THERE ARE VARIATIONS IN DESIGN AND APPLICATION THAT
LEAD TO DIFFERENT TYPES OF SOLENOIDS, EACH WITH SPECIFIC CHARACTERISTICS.

AIR-CoORE SOLENOIDS

THESE SOLENOIDS HAVE NO MATERIAL CORE; THE COIL IS WOUND AROUND A HOLLOW TUBE OR EVEN JUST AIR. THEY ARE
TYPICALLY USED WHEN A STRONG MAGNETIC FIELD IS NOT REQUIRED OR WHEN AVOIDING THE HYSTERESIS LOSSES ASSOCIATED
WITH FERROMAGNETIC MATERIALS IS IMPORTANT, SUCH AS IN CERTAIN RADIO FREQUENCY APPLICATIONS OR SENSITIVE SCIENTIFIC
INSTRUMENTS.

IRoN-CoRE SOLENOIDS

As DISCUSSED, THESE SOLENOIDS INCORPORATE A FERROMAGNETIC CORE, MOST COMMONLY IRON OR STEEL. THIS GREATLY
ENHANCES THE MAGNETIC FIELD STRENGTH. THEY ARE UBIQUITOUS IN APPLICATIONS REQUIRING SIGNIFICANT MAGNETIC FORCE,
SUCH AS RELAYS, ELECTRIC LOCKS, AND LIFTING MAGNETS. THE PRESENCE OF THE IRON CORE MAKES THEM HIGHLY EFFICIENT IN
PRODUCING STRONG MAGNETIC FIELDS WITH RELATIVELY MODEST CURRENTS.

DirecT CUrRReNT (DC) SoLeNoips

THESE SOLENOIDS ARE DESIGNED TO OPERATE WITH A DIRECT CURRENT SUPPLY. W/HEN ENERGIZED, THEY PRODUCE A CONSTANT
MAGNETIC FIELD AND CAN BE USED TO ACTUATE A PLUNGER OR ARMATURE, CREATING LINEAR MOTION. THEY ARE COMMON IN
APPLICATIONS LIKE DOOR LOCKS, VALVES, AND STARTER SOLENOIDS IN VEHICLES.



ALTERNATING CURRENT (AC) SoLenoips

AC SOLENOIDS OPERATE WITH AN ALTERNATING CURRENT SUPPLY. THEY ARE DESIGNED TO WITHSTAND THE CYCLICAL NATURE
OF ACI OFTEN INCORPORATING SHADING COILS TO PREVENT BUZZING AND ENSURE SMOOTH OPERATION. THEY ARE FREQUENTLY
FOUND IN APPLICATIONS SUCH AS WASHING MACHINE VALVES, IRRIGATION SYSTEMS, AND CONTACTORS.

PRACTICAL APPLICATIONS OF SOLENOIDS IN PHYSICS AND ENGINEERING

THE HUMBLE SOLENOID IS A WORKHORSE IN THE WORLD OF PHYSICS AND ENGINEERING, UNDERPINNING A VAST ARRAY OF
TECHNOLOGIES THAT SHAPE OUR DAILY LIVES. ITS ABILITY TO CONVERT ELECTRICAL ENERGY INTO CONTROLLED MAGNETIC
FORCE MAKES IT INCREDIBLY VERSATILE.

e RELAYS: A CLASSIC APPLICATION WHERE A SMALL CURRENT THROUGH A SOLENOID COIL ACTUATES A SWITCH TO
CONTROL A LARGER CURRENT IN ANOTHER CIRCUIT. THIS IS FUNDAMENTAL FOR CIRCUIT PROTECTION AND CONTROL
SYSTEMS.

o ELECTRIC LOCKS AND LATCHES: SOLENOIDS ARE USED TO ENGAGE AND DISENGAGE LOCKING MECHANISMS, PROVIDING
SECURE ACCESS CONTROL.

* VALVES: SOLENOID VALVES ARE CRITICAL IN FLUID CONTROL SYSTEMS, OPENING OR CLOSING PASSAGES FOR LIQUIDS OR
GASES IN RESPONSE TO ELECTRICAL SIGNALS. THEY ARE FOUND IN EVERYTHING FROM DISHW ASHERS TO INDUSTRIAL

PIPELINES.

® AUTOMOTIVE SYSTEMS: THE STARTER SOLENOID IN A CAR IS A PRIME EXAMPLE, USING A POWERFUL ELECTROMAGNET TO
ENGAGE THE STARTER MOTOR. MANY FUEL AND EMISSIONS CONTROL SYSTEMS ALSO RELY ON SOLENOID VALVES.

o LINEAR ACTUATORS: SOLENOIDS CAN BE DESIGNED TO PRODUCE LINEAR MOTION, PUSHING OR PULLING A ROD OR
PLUNGER. THIS IS USEFUL IN AUTOMATED MACHINERY AND ROBOTICS.

o PARTICLE ACCELERATORS: IN HIGH-ENERGY PHYSICS, SOLENOIDS ARE USED TO GENERATE STRONG MAGNETIC FIELDS THAT
GUIDE AND FOCUS BEAMS OF CHARGED PARTICLES.

e MepicAL DEVICES: SOME MEDICAL EQUIPMENT, LIKE MRI MACHINES, UTILIZE EXTREMELY POWERFUL SUPERCONDUCTING
SOLENOIDS TO GENERATE THE STRONG MAGNETIC FIELDS REQUIRED FOR IMAGING.

THESE EXAMPLES REPRESENT JUST A FRACTION OF THE PLACES WHERE SOLENOIDS ARE EMPLOYED, HIGHLIGHTING THEIR
INDISPENSABLE ROLE IN MODERN TECHNOLOGY.

THE PHYSICS BEHIND SoLeNoID OPERATION: KEY EQUATIONS AND CONCEPTS

To TRULY UNDERSTAND WHAT IS A SOLENOID PHYSICS, DELVING INTO THE UNDERLYING MATHEMATICAL AND PHYSICAL
PRINCIPLES IS ESSENTIAL. WHILE A DETAILED MATHEMATICAL TREATMENT CAN BECOME COMPLEX, SOME CORE CONCEPTS AND
APPROXIMATIONS ARE VITAL.

MAGNETIC FIELD INSIDE AN IDEAL SOLENOID

For A LONG, IDEAL SOLENOID (\X/HERE THE LENGTH L IS MUCH GREATER THAN THE RADIUS R), THE MAGNETIC FIELD STRENGTH (B)



INSIDE THE SOLENOID, FAR FROM THE ENDS, IS APPROXIMATELY UNIFORM AND GIVEN BY THE FORMULA!
B=MgnNI
\X/HERE:

e B IS THE MAGNETIC FIELD STRENGTH IN TesLas (T).
® Mg IS THE PERMEABILITY OF FREE SPACE, A FUNDAMENTAL CONSTANT (APPROXIMATELY 4n1 X 1077 T'M/A).

® N IS THE NUMBER OF TURNS PER UNIT LENGTH OF THE SOLENOID (N = N/L), WHERE N IS THE TOTAL NUMBER OF TURNS
AND L IS THE LENGTH OF THE SOLENOID.

® | IS THE CURRENT FLOWING THROUGH THE WIRE IN AMPERES (A)

THIS EQUATION BEAUTIFULLY ENCAPSULATES HOW CURRENT AND COIL GEOMETRY DICTATE THE MAGNETIC FIELD STRENGTH.

MAGNETIC FIELD AT THE ENDS OF A SOLENOID

THE MAGNETIC FIELD IS NOT UNIFORM AT THE ENDS OF A SOLENOID. |T SPREADS OUT AND BECOMES WEAKER. THE FIELD AT AN
END IS APPROXIMATELY HALF THE STRENGTH OF THE FIELD IN THE CENTER OF A VERY LONG SOLENOID. THIS “FRINGING FIELD”
EFFECT IS IMPORTANT IN APPLICATIONS WHERE THE MAGNETIC FIELD NEEDS TO INTERACT WITH EXTERNAL COMPONENTS.

THe RoLE oF PerMEABILITY (M)

W/HEN A CORE MATERIAL OTHER THAN AIR IS USED, THE PERMEABILITY OF FREE SPACE (Mo> IS REPLACED BY THE PERMEABILITY OF
THE CORE MATERIAL (M) FOR FERROMAGNETIC MATERIALS, M IS MUCH GREATER THAN Mg, OFTEN EXPRESSED AS M = M Mo,
\WHERE M IS THE RELATIVE PERMEABILITY. THIS SIGNIFICANTLY INCREASES THE MAGNETIC FIELD STRENGTH:

B=MNI=MP] MgNI

THE EFFECTIVE PERMEABILITY CAN BE INFLUENCED BY FACTORS LIKE SATURATION, WHERE THE MAGNETIC MATERIAL CAN NO
LONGER BE MAGNETIZED FURTHER, LIMITING THE FIELD STRENGTH ACHIEV ABLE.

UNDERST ANDING THESE FUNDAMENTAL EQUATIONS AND CONCEPTS ALLOWS US TO QUANTIFY THE MAGNETIC BEHAVIOR OF
SOLENOIDS, MAKING THEM PREDICTABLE AND CONTROLLABLE COMPONENTS IN A MYRIAD OF SCIENTIFIC AND TECHNOLOGICAL
ENDEAVORS. THE SIMPLE ACT OF COILING A WIRE AND PASSING A CURRENT THROUGH IT UNLOCKS A POWERFUL AND VERSATILE
FORCE.

FAQ

Q: WHAT IS THE PRIMARY FUNCTION OF A SOLENOID IN PHYSICS?

A: THE PRIMARY FUNCTION OF A SOLENOID IN PHYSICS IS TO GENERATE A CONTROLLED AND RELATIVELY UNIFORM MAGNETIC
FIELD WHEN AN ELECTRIC CURRENT FLOWS THROUGH ITS COILED WIRE. THIS ELECTROMAGNETISM CAN THEN BE USED TO EXERT
FORCES OR INDUCE OTHER ELECTROMAGNETIC PHENOMENA.



Q: How DOES THE MATERIAL OF THE SOLENOID'S CORE AFFECT ITS MAGNETIC FIELD
STRENGTH?

A: THE MATERIAL OF THE SOLENOID'S CORE SIGNIFICANTLY AFFECTS ITS MAGNETIC FIELD STRENGTH DUE TO ITS MAGNETIC
PERMEABILITY. FERROMAGNETIC MATERIALS LIKE IRON HAVE HIGH PERMEABILITY, MEANING THEY BECOME STRONGLY MAGNETIZED IN
THE PRESENCE OF THE COIL'S MAGNETIC FIELD, THUS AMPLIFYING THE OVERALL FIELD STRENGTH CONSIDERABLY COMPARED TO AN
AIR CORE SOLENOID.

Q: CAN A SOLENOID PRODUCE A MAGNETIC FIELD WITHOUT A COREP

A: YES/ A SOLENOID CAN PRODUCE A MAGNETIC FIELD WITHOUT A CORE, IN WHICH CASE IT IS REFERRED TO AS AN AIR-CORE
SOLENOID. THE MAGNETIC FIELD STRENGTH IN THIS CASE IS SOLELY DEPENDENT ON THE CURRENT FLOWING THROUGH THE COIL
AND THE COIL'S GEOMETRY (NUMBER OF TURNS AND LENGTH).

QZ \WHAT IS THE RELATIONSHIP BETWEEN THE ELECTRIC CURRENT AND THE MAGNETIC
FIELD STRENGTH IN A SOLENOID?

A: THE MAGNETIC FIELD STRENGTH OF A SOLENOID IS DIRECTLY PROPORTIONAL TO THE ELECTRIC CURRENT FLOWING THROUGH
ITS WIRE. DOUBLING THE CURRENT WILL APPROXIMATELY DOUBLE THE MAGNETIC FIELD STRENGTH, ASSUMING OTHER FACTORS
REMAIN CONSTANT.

QI How DOES THE NUMBER OF TURNS IN A SOLENOID AFFECT ITS MAGNETIC FIELD?

A: THE MAGNETIC FIELD STRENGTH OF A SOLENOID IS DIRECTLY PROPORTIONAL TO THE TOTAL NUMBER OF TURNS IN THE COIL. A
HIGHER NUMBER OF TURNS CONCENTRATES THE MAGNETIC FLUX MORE EFFECTIVELY, RESULTING IN A STRONGER MAGNETIC FIELD
FOR A GIVEN CURRENT AND LENGTH.

QZ ARE SOLENOIDS USED IN EVERYDAY DEVICES? |F SO, WHAT ARE SOME EXAMPLES?

A: YES/ SOLENOIDS ARE WIDELY USED IN EVERYDAY DEVICES. COMMON EXAMPLES INCLUDE ELECTRIC DOOR LOCKS, SOLENOID
VALVES IN APPLIANCES LIKE W ASHING MACHINES AND DISHWASHERS, AUTOMOTIVE STARTER SOLENOIDS, AND RELAYS USED IN
VARIOUS ELECTRONIC SYSTEMS.

Q: WHAT ARE THE KEY COMPONENTS OF A BASIC SOLENOID?

A: THE KEY COMPONENTS OF A BASIC SOLENOID ARE A COIL OF INSULATED WIRE WOUND INTO A CYLINDRICAL SHAPE, AND AN
ELECTRIC CURRENT SOURCE TO PASS ELECTRICITY THROUGH THE WIRE. MANY SOLENOIDS ALSO INCLUDE A MOV ABLE PLUNGER OR
ARMATURE AND A CORE MATERIAL (OFTEN FERROMAGNETIC).
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